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CERTIFICATION

Hewlett~Packard Company eertifies that this product met its published specifica-
tions at the time of shipment from the factory. Hewlett-Packard further certifies
that its calibration mesasurements are tracesble to the United States National Bu-
reau of Standards, fo the extent allowed by the Bureau's calibration facility, or to
the calibration facilities of other Iniernational Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material
and workmanship for a period of one year from date of shipment, except that in
the case of certain components listed in Section 1 of this manual, the warranty
shall be for the specified period. During the warranty period, Hewleti~Packard

Company will, at its option, either repgir or replace preducts which prove to be
defective.

For warranty service or repair, this produet must be returned to a service faeility
designated by HP, Buyer shall prepay shipping charges to HP and HF shall pay
shipping charges to return the produet t¢ Buyer. However, Buyer shell pay all
shipping charges, duties, and taxes for products returned fo HP from another
country.

HP warrants that its software and firmware designated by HP for use with an in-
strument will execute its programming instructions when properly installed on that
instrument. HP does not warrant that the operation of the instrument, or soft-
ware, or firmware wiil be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or ingde-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside of the environment specifications for the
product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DIS-
CLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILTY AND FITNESS FOR
A PARTICULAR PURPOSE. :

EXZCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES, HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASBED ON CON-
TRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Produet maintenance agreements and other customer assistance agreements are
available for Hewleti-Packard products.

For any assistance, contact your nesrest Hewleti-Packard Sales and Service Office.
Addresses are provided at the baek of this menual




SAFETY SUMMARY

The following general safety precautions must be observed during all phases of op-
eration, service, and repair of this imstrument. Failure to comply with these pre-~
cautions or with specific warnings given elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. Hewlett-
Packard Company assumes no ligbility for the customer's failure to comply with
these requirements.

GROUND THE INSTRUMENT

To minimize shoek hazard, the instrument chassis and cabinet must be connected to
an eleetrical ground. The instrument is equipped with a three-conductor ac power
cable, The power cable must either be plugged into an approved three-eontact
electrica]l outlet or used with a three-contact to two-contact adapter with the
grounding wire (green) firmly connected to an electrical ground (safety ground) at
the power outleit., The power jack and the mating plug of the power cable meet
International Elecirotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes, Op-
eration of any eieetrical instrument in sueh an environment constitutes a definite
safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personne! must not remove instrument covers. Component replacement
and internal adjustments must be made by qualified maintenance personnel. Do not
replace components with power cabie connected., Under certain conditions, dan-
. gerous voltages may exist even with the power cable removed. To avoid injuries,
always disconnect power and discharge circuits before touching them,

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute
parts or perform any unauthorized modification to the instrument. Return the in-
strument to a Hewlett-Packard Sales and Serviee Office for service and repair to
ensure that safely features are maintained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures
throughout this manual. Instructions contained in the warnings must be followed.

WARNING

Dangerous voltages, capeble of causing death, are present in this insiru-
ment. Use extreme caution when handling, festing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbois Used On Equipment or In Manusls,

WARNING

CAUTION

Note

Instruction manusl symbol: the product will be marked with
this symbol when it is necessary for the user to refer to the
instruction manual in order to protect against damage to the
instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electri~
cal shock in ease of a fault, Used with field wiring terminals
to indicate the terminal which must be connected fo ground
before operating equipment.

Low-noise or noiseless, ¢clean ground {earth) terminal, Used for
a signal common, as well as providing protection against elec-
trical shock in case of fault. A terminal marked with this
symbol must be connected to ground in the manner deseribed
in the installation {(operating) manuel, and before operating ihe
equipment. :

Frame or chassis terminal. A connection to the frame {(chas-
sis) of the equipment which normally includes all exposed metal
structures. '

Alternating current (power line).
Direct current (power line).
Alternating or direet current {power line).

A WARNING denotes & hazard. It calls sattention to a pro-
cedure, practice, condition or the like, which, if not correctly
performed or adhered fo, could result in injury or death to
personnel.

The CAUTION sign denotes a hazard., It calls attention to an
operating procedure, practice, condition or the like, whieh, if
not correctly performed or adhered to, could result in damage
to or destruction of part or all of the product,

A Note denotes immportant information. 1t calls attention to a
procedure, practice, condition or the like, which is esgsential to
highlight.




HOW TO USE THIS MANUAL

The HP 4278A Operation Manual provides the information required to operate and test the
4278A. To adjust and repair the 4278A, the Maintenance Manual {PN 04278.80100) is re-
guired and must be ordered separately. ,

This Operation Manual contains six sections plus several appendixes, organized for the
convenience of the first time user. After you receive your HF 4278A, begin with Section 1.
If you are a first time user of an aiready installed 4278A, begin with Section 2.

Section 1, Regeiving and Getling Ready To Use Your HP 4278A
Section 1 includes unpacking, initial inspection, and preparation information necessary
before you apply AC power. Do NOT connect the powser cable before reading this
section.

Section 2, Familiarizing Yoursell with the HP 42784 :
Section 2 includes examplas of basic operation. Use this section to ¢biain "hands-on”
experience by folfowing the examples given.

Section 3, Functions and Features :
Section 3 provides detailed 4278A funclion explanations. Read Section 2 before pro-
ceeding with this section.

Section 4, interface Options
Section 4 includes 4278A interface operation and intercennection information neces-
sary for designing a test system.

Section §, General information :
Seclion 5 provides 4278A features, capabilities, specifications, accessories, options,
option installation, and repacking information.

Section 6, Performance Tests:
Section 6 provides information for checking whaether your 4278A is within the specifica-
tions given in Section 5, This section is also for initial 4278A inspection, pericdic per-
formance testing, and performance testing aftet repairs.

Appendix A, Backdating Changes :
Appendix A includes information for modifying this manual to instruments manufac-
tured before the print date of this manual.

Appendix B, Softkey Tree :
Appendix B provides a listing of the 4278A's softkeys.

Appendix C, Display Messages :
Appendix C lists the 4278A's Comments and Error Messages.

- Appendix D, Possible Problems and Their Solutions :
Appendix D lists several general problems that you may encounter, and tells you what
10 do it they occur.






CAUTIONS ON OPERATION

1. UNKNOWN (MEASUREMENT) TERMINALS

Do NOT apply DC voltage. or current to the UNKNOWN terminals. Doing so will
damage the 4278A, Before you measure a capacitor, be sure the capacitor is fully

dlscharged

2. MEMORY CARD

Use HP-specified memory cards containing 4278A.specific data only. If other memory
cards are used, the 4278A may be damaged. Non 4278A-specific data contained on a
rmemory card is not guarantesed, and data may be lost.

To insert a memory card into the MEMORY card siot, hold the memory card with the
Jabetl facing upward and with the contacts at the slot opening. insert the card into the
siot until it "clicks” in place. _

'Ta remove a memory card from the 4278A, 'pr_ess the UNLOCK button and remove the
card.

Do NOT remové & memory .card while LOADIng or STORing data. Doing so may
damage the memory card and any data stored in the memory card may be lost.

Store memory cards in their furnished card cases when not in use. The card case
protects memory cards from contamination and electrostalic discharge. Also, store
memory cards under the following environmental conditions.

Storage. Temperature Range: -30°C to +70°C
Storage Humidity Range: 30% to 85% (@+50°C)

Do NOT shock: or stress memory cards.

When storing or moving your 4278A, be sure the memory card slot is empty (no memo-
ry card inserted).

Do NOT touch the connector contact surface of a memory card and do NOT use
chemical tiquids to clean the contacts.



3. HANDLER INTERFACE BOARD (OPTION 201)

if the +5V internal voltage (pin 16, 17 or 18 of the handier interface connector) is not
output, a fuse on the handier interface board (A32F1) has biown and must be replaced.

" Two replacement fuses are furnished with the 4278A option 201. Additional fuses are

 available from Hewlett- Packard Order PN 2110-0046,
To repiace A32F1, perform the foliowing procedure.

1. To remove the handier mterface board (A32) pertorm pracedure 1 through 7 on
' page 6-21.

2. Remove A32F1 (indicated in Figure A} from socket and carefully insert the new
fuse.

3. Replace the handler interface board, top shieid plate, rear fest, and top cover.

If the handler interface continues not to output +5V after A32F1 has been replaceci
contact the nearest Hewleti-Packard office,

Figure A. Mandler Interface Board
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HP 4278A INTRODUCTION

Introduction

The HP 4278A 1kHz/1MHz Capacitance Meter is designed for capacitance and loss factor
(D, Q, ESR, and @) measurements on capacitor production lines, in gquality assurance de-
partments, and in incoming/outgeing inspection.

Accurate

The 4278A’'s capacitance measurement accuracy is £0.05% (at 1MHz2) ang £0.07% {at 1kHz)
with 6 digit resolution in all measurement ranges, --- 1pF to 2048pF (at 1MHz) and 100pF to
100uF {at 1kHz). Dissipation factor (D) accuracy is *0,0002 (at 1MHz) and +0.0005 (at
1kHz) with 10ppm resolution, without degrading measurement speed. The test signal level
can be selected from 0.1V to 1,0V in 0.1V steps.

High Speed

The 4278A can perform measurements as quickly as 6.5ms per measurement. Minimize
production test times by using the 4278A's huilt-in comparator with the Option 201 handier
interface.

Built-in Comparator

The 4278A’s built-in comparator allows you to sort comparison/decision results into a maxi-
mum of 10 bins. By using the interface options, the 4278A can easily be combined with a
component handler and a system controller to fully automate capacitor testing, soxting, and
quality contro! data processing, resulting in increased production efficiency.

Error Correction

The 4278A's zero offset capability compensates measurement results for the residual im-
pedance and stray admiltance of handlers and iest fixtures. Alsg, the 4278A's standard
compensation function allows you to compensate for complex measurement errors that may
be induced at the point of est device connection,

Menu Driven Operation

The 4278A’s menu driven software uses five softkeys located to the right of the LCD, Soft-
key tabeis can be selected by using the MENU, PREY, and NEXT softkey contral keys.

Recallable Control Settings

The 4278A's control seitings {measurement conditions and comparator settings} can be
stored and recalled easily by using the memory card feature. This feature aliows you to
store control settings for a fest on a memory card (one card per fest), then simply inseri the
memecry card and press the LOAD key,



MANUAL CHANGES

HP 4278A =  — MANUAL iDENT!FlCATIONm

~ 1kHz/IMHz CAPACITANCE METER Mode! Number: HP 4278A°
' : Date Printed: APR, 1988 .
Part Numbes: 04278-90060
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s Page 4-1, 4-2. OPTION 101 HP-IB INTERFACE

Add description of the CREJ command as foliows.

CREJ  SOFTKEY LABEL: LOW C LIMIT (in “COMPARATOR")

“The CREJ command sels the Low € Limit mode. -

SYNTAX: : _
PARAMETER:
The control parameter choices are:
. Control : * Description
Parameter |
0 Set Low C Limit mode to OFF.
1 Set Low C Limit 10 1% of the measurement range
2 Set Low C Limit t0 2% of the measurement range
3 Set Low C Limit to 3% of the measurement range
4 { Set Low © Limit to 4% of the measurement rangs -
5 Set Low C Limit to §% of the measurement range
6 Set Low C Limit to 8% of the measurermnent range

“The default setting is CREJO.
EXAMPLE:" |

QUTPUT 717;"CREJ1 " Set NPP BIN to sort capacitors whose value are below 1%
of the current measurement range.



-

2. This contains the information needed to adapt HP 4278A's manual to instr{xments with A32 handler
interface board (PN 04278.66532) of Option 201 Handier interface.

e Replace the following pages of your manual with the attached pages in this supplement. (An
underlined page number indicates a changed page.)

Pink page 1-1/2 471472 4.75/78
a7yI8 47980 4-81/82 4.83/84
4-85/86 4.87/88 5.5/6 6-21/22
6-23/24 '

3. This contains the information needed to adapt HP 4278A's manual to instruments with A33 handler
interface board (PN 04278-66533) of Option 202 Handler interface.

s Replace the PERFORMANCE TEST RECORD of pages 8-31 thru 6-34 with altached those of
_ pages (f) thru (iv). ' '
e Replace the following pages of your manual with the attached pages in this supplement. (An
underlined page number indicates a changed page.) _

4-89/90 4-91/92 4-93/94 4.97/98
4-99/100 41017102 4-105/106 4-107/108

" 2-109/110 4111112 4.113/114 4-115/118
5.5/6 62526 6-27/28 6-20/30

6-31/32 (Add page) o -
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SECTION 1

RECEIVING AND GETTING READY
TO USE YOUR HP 4278A

1-1. INTRODUCTION

This section covers the receiving and setting up of your HP 42784, Figure 1-1 shows the
HP 4278A and its furnished accessories.

HP 4278A

Memory Card

Power Cable

Figure 1-1, HP 4278A and Furnished Accessories

11



1-2, INITIAL INSPECTION

When shipped from the factory, the 4278A meets all of the specifications listed in Ssction 5.
When you receive your 4278A, inspect the shipping container for damage. if the shipping
container or cushioning material is damaged, it should be kept until the shipment has been
chacked for completensss, and the instrument has been verified mechanically and electrical-
ly. The shipping ¢ontainer should contain everything shown in Figure 1-1. The procedures
far checking electrical performance are given in Section 6. If the shipment is incompiete, if
the instrument is damaged in any way, or if the instrurnent doss not pass the Performance
Tests outiined in Section 6, notify the carrler and Hewlelt-Packard, Keep the shipping
materials for the carrier's inspection. The HP sales office will arrange for repair or replace-
ment without waiting for the claim to be settled.

1-3. PREPARATION FOR USE
1-3-1. POWER REQUIREMENTS

The 4278A requires a power source of 100, 120, 220V AC *10%, or 240VAC +5% -10%, 48
to 66Hz, single phase; power consumption is 200VA, maximum.

THIS IS A SAFETY CLASS 1 PRODUCT (PROVIDED WITH A PROTECTIVE EARTH
TERAMINAL). A NONINTERRUPTABLE SAFETY EARTH GROUND MUST BE
PROVIDED FROM THE MAIN POWER SOURCE TO THE 4278A’S POWER INPUT
TERMINALS, POWER CORD, OR FURNISHED POWER CORD SET. iF THE SAFE.
TY EARTH GROUND BECOMES IMPAIRED, DISCONNECT THE 4278A AND
SECURE iT AGAINST ANY OPERATION. IF YOUR 4278A IS TO BE ENERGIZED
VIA AN AUTOTRANSFORMER FOR VOLTAGE REDUCTION, MAKE SURE THE
COMMON TERMINAL IS CONNECTED TO THE EARTH TERMINAL OF THE
POWER SCURCE.

1-3-2. LINE VOLTAGE AND FUSE SELECTION

CAUTION
BEFORE CONNECTING THE INSTRUMENT TO THE POWER SOURCE, MAKE

SURE THE CORRECT FUSE IS INSTALLED AND THE LINE VOLTAGE SELEC.
TION SWITCH iS SET TO THE CORRECT VOLTAGE,

Figure 1-2 shows the line voltage selector switch and the fuse holder, and providss instruc-
tions for line voltage and fuse selection. Fuse current ralings are printed on the rear panel
and are listed, along with the fuse’s HP part number, in Figure 1-2.



USE ONLY THE CORRECT FUSE FOR THE LINE VOLTAGE SELECTED. MAKE
SURE THAT ONLY FUSES WITH THE REQUIRED CURRENT RATING AND OF
THE SPECIFIED TYPE ARE USED AS REPLACEMENTS. NEVER USE A MEN-
DED FUSE AND NEVER SHORT-CIRCUIT THE FUSE HOLDER.

100v/120V ~100Y- . 34T .
Operation 250v- "} Line Voltage Selection
s Set the VOLTAGE SELECTOR swilch to the
s required line voltags.
 240v- _“{x_J Fuse Removal
Tum the fuse holder counterclockwise until it
gi[::gjz?‘v T IWAE pops out of the holder.
Q tzov- @ Line Voltage | Fuse Rating Part No.
TREOV- 100v/120V 3A Siow 2110-0381
1 220V/240V 24 Siow 2110-0308
RADY zszo‘vT-”"i

Figure 1-2. Line Voltage and Fuse Selestion

1-3-3. POWER CABLE

To protect operating personnel, the National Electrical Manufacturer's Association (NEMA)
recommends that the instrument panel and cabinet be grounded. The 4278A is equipped
with a three-conductor power cabie that, when plugged into an appropriate AC power recep-
tacle, grounds the instrument. The offset pin on the power cable is ground.

To preserve the protection feature when operating the instrument from a two contact outlei,
use a three-prong o two-prong adapter (HP PN 1251.8126) and connect the green pigtail on
the adapter to the power-line ground.

CAUTION
THE POWER PLUG MUST BE PLUGGED INTO AN OUTLET THAT PROVIDES A

PROTECTYIVE EARTH CONNECTION. DO NOT USE AN EXTENSION CORD OR
POWER CABLE THAT DOES NOT HAVE A PROTECTIVE GROUND.

Figure 1-3 shows the available power cords used in various countries. Also shown is the
standard power cord furnished with the instrument. HP part numbers, applicable standards
for power pilugs, electrical characteristics, and the couniries using each power cord are
listed in Figure 1-3. For assistance in selecting the correct power cable, contact the nearest
Hewleit-Fackard sales office,



OPTION 586 United Kingdom

Earth

-

prmmmens el EINT CE

FPlug : BS 13634, 250V
Ceble s HP 81201351

OPTION 901 Australia/New Zéaltand

Line

Plug: NZSS 108/A5 C112, 250V
Catle: RP 8130-1368

QPTION D2 Burapean Continent

Egrih

Earth \
Neutral

Plug : CEE-VI], 250V
Cable : HP 8120~ 1689

OPTION 803 ) U.8./Canada

Eartn

ne

Plug: NEMA 5159, 125V, 15A
Cables HP 8120~ 1378

OPTEON 904 U.8, /Canadse

Lipe 1

Lime 2 fersd

Plug: NEMA 6-15P, 250V, 154
Cable: HP 8120-0698

OPTION g05* Any eountry

Neutral

Plug: CEE 22-v), 256V
Cable: #P 8120-1386

Farth

OPTION 508 Switzerland

/’,-f’" . . Mh”h
Line

Plug: SEY 1811.1959-24507 Type (2, 250V
Cable t HP 8120-2104

OPTION 912 ) Denmark

Newtrat

Piug: DHCR 107, 220Y
Cgbies HP 8120-2856

QPRON 917 indis/Republie of S.Africa

Cround-earth

Newulrs)
Plug: SAHS 164, 250V

Cable: HP B1206-42)1

OPTION 918 Japan

Rscth

Plug: JIS C 8303, 125V, 15A
Cable: HP §120-4753

NQTE: Each optien number includes a

Plug option 905 is f{reguently used for

Hamilyt of cords and conneetors of various
materials and plug body configurations
(straight, 90 ° ete.).

interconneeting system components and
peripherals.

Figure 1-3. Available (furnished) Power Cables
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SECTION 2

FAMILIARIZING YOURSELF WITH THE HP 4278A

2-1, INTRODUCTION

This section provides basic operating information in the form of practice exercises for first
time HP 4278A users, Read this section before operating your HP 4278A,

The WARNINGS, CAUTIONS, and NOTES given throughout this document must be carefully
followed to ensure the operalor's safety and the serviceabiiity of the 4278A.

BEFORE TURNING THE 4278A ON, BE SURE ALL PROTECTIVE EARTH TER-
MINALS, EXTENSION CORDS, AUTO-TRANSFORMERS, AND DEVICES CON-
NECTED TO THE 4278A ARE CONNECTED TO EARTH GROUND. ANY INTER-
RUPTION OF EARTH GROUND CONSTITUTES A SHOCK HAZARD WHICH MAY
RESULT IN PERSONAL INJURY.

ONLY FUSES WITH THE REQUIRED CURRENT RATING AN{} OF THE SPECIFIED
TYPE CAN BE USED. DO NOT USE A SUBSTITUTE FOR THE PROPER FUSE

AND NEVER SHORT CIRCUIT THE FUSE-HOLDER. DOING SO CONSTITUTES A
SHOCK AND FIRE HAZARD.

'

Betore you turn your 4278A on, be sure to set the voltage selector to the line
yoltage to be used, or the instrument wili be damaged.

2-2. PANEL FEATURES
Figures 2-1 and 2-2 identify and brisfly describe the purpose of each key; indicator, and

connector on the front and rear paneis of the 4278A. Section 3 provides a detailed descrip-
tion of each 4278A control.

2+1
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3)

4)

&)

ThQPKH

® @

LINE ON/OFF Switch

ON= key in, OFF= key out.

LCD (liquid crystal display)

Displays measurement results, test condlitions, efc.

Soitkeys

Controls the 4278A's settings. The softkey function labels are displayed in
the softkey area of the LCD.

SOFTKEY Page Confrol Keys

These keys are used to change the displayed softkey labeis. The MENU key
returns the displayed softkey labels to the first page of the highest level. The
PREY and NEXT keys display the previous or niext set of softkey labels.

ENTRY Keys

These keys are used to enter numeric data into the 4278A. The ENTER key
terminates numeric input and enters the displayed value on the Input Line
{third line from the bottom of the LCD). The ENTER key is also used to
execute commands dispiayed on the LCD. The CLEAR key clears the Input
Line and the Message Line (bottom LCD ling).

Figure 2-1. Front Pans! Features {Sheet 1 of 2)




{6) HP-IB Status Indicators
These indicators--RMT (remoie), TLK (talk), LTN (iisteri), and SRQ (service
reguest)--show the 4278A's status when interfaced to a controller via HP-IB.
These four indicators are valid only when the 4278A is equipped with an HP-
(8 interface option.

(7} LCL {iocal) Key

This key sets the 4278A to local control if an HP-IB Option is installed.

(8) TRIGGER Key
This key triggers the 4278A when the 4278A is set fo the MANual TRiGger
moda.

{9} LOAD Key

The LOAD key loads controt setting data from an installed memory card.

{10) MEMORY Card Slot and UNLOCK Button
The MEMORY card siot is for inserting memory cards. 1o eject & memory
card, press the UNLOCK buiton and remove the memory card.

(11) CURSOR keys
These four amrow keys move the cursor on the LL.CD in the direction of the
arrow.

{12) CONTRAST Adjust Control

This knobk conirols the contrast of the LCD.

(13) UNKNOWN Terminals

These terminals are for connecting four terminal-palr test fixtures aor test
leads,

(14) Guard Terminal

This terminal is tied to the instrument’s chassis and can be used for mea-
surements that require guarding.

Figure 2-1, Front Panel Features (Sheet 2 of 2)
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This iHustration shows the 4278A’s rear pans! with Options 101 and 201 insialied.

(1)

2)

3)

4)

{9

intertace Connectors (Optional)

wWhen interface options are instalied, the interface connectors will be installed
as shown. On 4278A's not equipped with an interface option, blank covers
are instafied.

EXT TRIGGER Connector

A positive-going TTL puise applied at this connector triggers the 4278A if the
trigger mode is set o EXTernal.

~ LINE Input Receptacle

AC power cord receplacle.

~ LINE Fuse Holder

The 4278A's line fuse is installed in this fuse holder. Refer to Seclion 1 for
correct fuse ratings,

~ LINE VOLTAGE SELECTOR

This swiltch sets the appropriate AC operating voliage.

Figure 2-2. Rear Panel Features




2-3. BASIC OPERATION

The following paragraphs describe how to perferm a basic capacitance measurement when
using a test fixture, and is Intended for first time 4278A users. This procsdure may not apply
to your specific application, put will help you understand the 4278A’s operation. :

2.3-1. MEASURING CERAMIC CAPACITORS
This example shows how to measure a 4700pF ceramic capacitor (HP PN 0160-4298) using

a direct-coupied HP 16047A test fixture. Prepare a test fixture and capacitor, not necessarily
those used hers, then perform the following procedure.

1. Connect a direct-coupled test fixture fo the 4278A's UNKNOWN terminals as shown
in Figure 2-3.

Figure 2-3. Test Fixture Connection

2. Without a n’iemory card installed, {urn the 4278A on.
3. When measurement resulls are dispiayed, adjust the CONTRAST knob for LCD
clarity.

Selecting and Setting Measurement Parameters

4, Press the ‘MEAS PARMTR’ softkey. The marker { » ) shows that Cp-D is the pres-
ently setecied measurement paramster.
NOTE

In this manual, dispiayed 4278A softkey labels are indicated in bold text and are
enciosed in single quotes: e.g., ‘MEAS PARMTR’ softkey.



5.

6.

7.

The 1/2 in the lower righi-hand corner ot the dispiay indicates two pages of scftiiey

labels, and that page one is now displayed. Press the PREV or NEXT key to display -

additional softkey label pagses.

To select a measurement parameter, press the corresponding softkey. The » marker
will be displayed next to the paramster you selected. Press the ‘Cp-G’ sofikey.

Press the ‘retuny’ softkey. The initiat softkey label page wili be displayed.

Setting the Test Signal

8.

10.

11,

Prass the ‘SIGNAL SOURCE’ softkey. From this page, you can set the frequency
and voltage of the test signal.

Press the ‘FREQ’ softkey. Confirm that tkHz is the presently set frequency (defai:lt
setting), and that tkMz is displayed in the FREQ : field (top line of the LCD), Press
the ‘retum’ softkey.

Prass the ‘0SC (V)= softkey. The input Line (third line from the bottom of the LCD)
displays "OSC LVL=_1.0V", and the OSC LVL : field (second line from the top) also
displays the the set test signal voltage.

For practice, change the test signal voitage 1o 0.8V by pressing the .9 numeric EN-
TRY keys, and by pressing the ENTER key. Confirm that "O8C LVL=_0.9V" is dis-
played on the Input Line and in the OSC LVL : figld. You can also edit the test signal
voitage by using the { (€] or (3]} CURSOR keys to position the cursor under the digit
you wish to ¢hange and by entering the desired value,

Press the ‘return’ softkey.

Setling Measurement Conditions

12.

13.

14,

Press the ‘HILACC MODE’ softkey. Confirm that OFF @1MHz is selscted (default
setting). Because the high accuracy mode is valid for 1MHz measurements only, do
not change the high accuracy mode setting. Press the ‘return’ softkey.

Press the ‘MEAS RANGE’ softkey. Confirm that AUTO Is selected {default selting)
and is dispiayed in the RANGE : field {fourth line from the top of the LCD). Press the
‘return’ sofikey.

Press the ‘MEAS TIME' softkey, then press the INTEG TIME’ softkey. Confirm that
LONG is selected {defauft setting] and is displayed in the INTEG : field {top LCD iine).
Press the ‘return’ softkey. '



15.

16.

17.

18,

19.

20.

Press the ‘AVG RATE’ softkey. The averaging rate is dispiayed in the AVG: field
(second line from the itop of the LCD). Each time you press the ‘UP’ softkey, the
averaging rate doubles {fc a maximum averaging rate of 256}, and inversely so by
pressing the ‘DOWN’ softkey. Set the averaging rate to 1. Press the ‘retur’ softkey.

Press the ‘DELAY {ms)=’ soiftkey. This allows you to set the delay time from the
input of a trigger to the start of & measurement. The Input Line displays the set
defay time, and the delay time is also displayed in the DELAY : field (third line from
the top of the LCD). For this example, leave the delay time set to Oms as it is now.
Press the ‘return’ softkey.

Press the NEXT key to display the second page of softkey {abels {2/4).

Press the *TRIG MODE’ softkey, then press the ‘MAN TRIG’ softkey to set the manual
trigger mode. The selecled trigger mode is displayed in the TRIG : fisld (fourth line
from the boitom of the LCD).

Press the TRIGGER key. Note that a singls measurement is psrformed each time
you press the TRIGGER key. Press the 'return’ softkey.

Press the ‘CABLE LENGTH’ softkey. Confirm that Om is selected (default setting)
and is displayed in the CABLE : ﬂeld (fourth fine from the bottom of the LCD). Press
the ‘relurn’ softkey.

Compensating far Test Fixtures

21,

22,

23.

24,

25,

Press the ‘COMPEN’ softkey,

With the fixiure's terminals open (nothing connectad), press the ‘OPEN COMPEN’
softkey, and observe the display. The message "Open offset compen. compieted”
will be displayed on the Message Line {the bottom line of the LCD), and the open
admittance data will be displayed on the Monitor Line {second line from the bottomy).

Press the TRIGGER key and confirm that the measurement result is the same {or
almost the same) as the open admitiance data.

Press the ‘OPEN ON’ softkey, then press the TRIGGER key, The measurement result
is compensated for, in accordance with the open admittance data, and is close to
zero in value. Press the NEXT key.

Connect a shorting bar 1o the test fixture as shown in Figure 2-4.

NOTE

The recommended shorting bar is described in the operation note for each test
fixture.
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Figure 2-4. Shorting Bar Connection

26. Press the ‘SHORT COMPEN' softkey, and cbserve the display. The message "Short
offset compen, completed” will be dispiayed on the Message Line, and the short
compensation impedance data will be displayed on the Monitor Line.

27. Press the ‘SHORT ON’ and ‘return’ softkeys.

28. Remove the shorting bar and connect a ceramic capacitor as shown in Figure 2.5.

Figure 2-5. Ceramic Capacitor Connection

29. Press the TRIGGER key. The ceramic capaciior's capacitance and conductance
measurament results will be gisplayed.

30. To continue with the next practice exercise, leave the 4278A's control settings as
they are now, and proceed.
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2-3-2. STANDARDS COMPENSATION

To compensate the 4278A for pesforming measursments against a working standard, con-
firm that softkey label page 2/4 is displayed in the lower right-hand corner of the LCD, and
‘perform the following procedure.

Assuming that you used the capacitor mentioned at the beginning of the previous pro-
cedure, your measurement resuit should be approximately 4.7nF, Let's further assume that
you measured this capacitor as 4.8nF using another capacitance meter, and that this reading
is your working standard. The 427BA aliows you to perform standards compensation to
match the 4278A's reading 1o that of your working standard. Perform the following pro-
cedure without changing the measurement settings established in the previous procedure.

NOTE
When standards compensation is performed, 4278A capacitance measurement
resuits are referenced to the working standard, so 4278A measurernent accuracy
is not applicable. ' .
1. Press the ‘COMPEN’ softkey, then press the PREV key twics.

2. Press the ‘STD PARMTR’ ang ‘C-G’ sofltkeys. Press the ‘retur’ softkey.

NOTE

in this example, assume that the working standard’s Cp-G measurement values
are 4.8nF and OpS,

3. Press the 'STD ENTRY’ sofikey. Press the *‘C=' softkey and press the 4.8 numeric
keys. Prass the ‘nP’ softkey, then the ENTER key to enter the reference capacitance.

4, Press the *G=" softkey and enter the conductance reference value (OUS) as in step 3
above. Press the ‘return’ softkey.

8. Press the PREV key and ‘STD COMPEN’ softkey, and observe the display. The
message "Sid. compensatlion completed” will be displayed on the Message Line and
the working standard's measurement result will be displayed on the Maonitor Line.

8. Press the ‘STD ON’ softkey and the TRIGGER key. The measurernent result wili be
very close {0 4.8nF.

7. To continue with the next practice exerclse, leave the 4278A’s control settings as
they are now, and proceed.

.......



2-3-3. USING THE COMPARATOR FUNCTION

The following procedure wil give you practice using the 4278A’s comparator function. Pes-
form this procedure without changing the measurement settings established in the previous
procedure.

10.

11.

. Press the MENU key to reset the softkey labels to the initial page.

Pregs the NEXT key twice,
Press the ‘COMPARATOR' and ‘LIVMHT TABLE’ softkeys to display the limii table.
Pregs the *'CLEAR LINMIT softkey and the ENTER key to initialize the limit table.

Press the ‘CHANGE PARMTR’ softkey. Press the ‘Cp-G’ softkey, then press the
‘retury’ softkey.

Observe the upper-left corer of the display and press the ‘REVERS PARMTR’ soft-
key. Note that each time you press the *REVERS PARMTR’ softkey, the primary and
gsecondary parameters switch positions. Reset the displayed parameters to Cp-G.

Press the “LIMIT MODE’ softkey. This allows you to select from three sorting meth-
ods. For this example, leave the sorting method set {0 % TOL, as it is now. Basical
ly, the % TOL method sorts capacitors into plus and minus percentages from a
NOMINAL. value that must be input by you. Refer to Section 3 for details. Press the
‘return’ softkey.

Confirm that the cursor is in the Nom: field (ftop LCD line). Enter the NOMINAL
capacitance value {(in this case, 4.8nF) using the numeric ENTRY keys, the ‘nF’ soft.
key, and the ENTER key.

. The cursor automatically moves to the BIN 1 row of the limit table. Press the 1 key,

then press the ENTER key. The LOW and the HIGH limits of BIN 1 wili be setto -1%
and +1%, respectively, and the cursor moves to the BIN 2 row.

Set BIN 2 1o 2%, BIN 3 to 5%, BIN 4 to £10%, BIN 5 to £20%, and BIN 6 t0
+£50% in the same manner.

Confirm that the limit table is as shown in Figure 2.8, then press the ‘exit LIMIT
softkey.

210



Cp-~G Nom : 4 .8nF

BIN LOW HIGH COUNT CLEAR
i -1% + 1% 0 LIMIT
2 -2% + 2% L4 e
3 - 6% + 5% 0 CHANGE
4 ~10% +10% 0 PARMTR
5 ~20% +20% O —_—
8 ~B60% + B 0% 0 REVERS
7 0 PARMTR
8 0 e
g : 0 LIMIT
2ad . MODE

Rej e¢cnt OUT: 0 e

G REF=0g58 exit

C m: 4.70000n0F G m: 0.20060u8 LIMIT

1 /3

Figure 2.6. Limit Table Display

NOTE
Disregard any information displayed on the input, Monitor, and Message Lines
{bottom three LCD lines} when confirming the Limit Table.
12. Press the ‘COMPTR ON’ softkey. The COMPTR : field (fifth line from the top of the

LCD) will display that the comparator is set to on. Prass the ‘retumy’ softkey.

13. To continue with the next practice exercise, feave the 4278A's control settings as
they are now, and procesd.
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2-3-4, SELECTING DISPLAY FORMATS

You can select from four 4278A display formats. To observe the available display formats,
confirm that softkey page 3/4 is displayed in the lower-right hand corner of the LCD, and
perform the following proacedure.

10.
11.

12.

13.

14,

. Press the *'DISPLY PAGE’ s0fikey, and the four available format selections will be

displayed.
Press the ‘SORT PAGE’ softkey. This format displays bin sorting resuits.
Press the TRIGGER key and observe the display. The bin number selected and the

capacitance and conductance measurement values for the capacitance measure-
ment you just performed will be displayed.

. Press the LIMIT PAGE’ softkey, and the Limit Table will be dispiayed. From this

tormat, you can establish comparator limits, as explained in paragraph 2-3.3 {the
preceding procedure}.

Press the freturny’, *COMPARATOR’, and ‘COUNT’ softksys.

Press the ‘COUNT ON’ softkey. Observe the COUNT column {right-most column) of
the Limit Table, and perform a measurement by pressing the TRIGGER key. The
count number for the bin a capacitor is soried to, depending on measursment re-
sults, wili increase by one for each measurement parformed. This allows you to
keep track of how many capacitors are sorted to each bin.

Press the ‘RESET COUNT softkey. Note that all bin counts are reset to zero.

Press the ‘return’ softkey twice, then press the ‘DISPLAY PAGE’ softkey,

. Press the ‘STATUS PAGE’ softkey and observg the display. This page displays the

present compensation data status.

Press the *MEAS PAGE’ and ‘return’ softkeys.

Press the *DISPLY CONTRL’ softkey.

Press the “No. of DIGIT’ softkey, This page allows you to select the number of dis-
play digits, and, therefore, displayed measurement resolution. Press the TRIGGER
key and note that measurement results are dispiayed to six digits. You can control
the number of displayed digits by preasing the corresponding softkey.

Press ths ‘6 DIGITS’ and ‘return’ softkeys.

Press the 'DISPLY VALUE’ softkey, Because MEAS VALUE is selected {default set-
ting), capacitance measurement values are displayed as Cp.
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15,

18.

17.

18.
18,
21,

20.

Press the “TOL VALUE® softkey. Obsserve the display and prass the TRIGGER key.

The difference (in percent) between the measurement vaiue and the NOMINAL value

established on the Limit Table Is displayed as Cp.

Press the ‘MEAS VALUE’ softkey, and press the ‘return’ softkey twice.

Press the ‘VALUE MONITR’ softkey. The marker ( » ), displayed at the ‘STD’ softkey
label, indicates the 4278A's monitor function is operating. This monitor function
automatically turns on whenever a compensation data measurement is performed.
In this example, the last compensation measurement was the working standard's
measursment, so the STD monitor Is on, and the working standard's measurement
resulis are dispiayed on the Monitor Line.

Fress the ‘MONITR OFF softkey to clear the Monitor Line.

Press the CLEAR key to clear the input and Message Lines.

Press the ‘return’ softkey and the NEXT key.

To continue with the next practice exercise, leave the 4278A's control setlings as
they ars now, and proceed.

2-3-5. STORING AND AUTO LOADING CONTROL. SETTINGS

To store control setlings on a memory card and o show the 4278A's auto loading feature,
perform the following procedure. Confirm that softkey label page 4/4 is displayed in the
lower right-hand corner of the 1.CD. _

. Insert a memory card into the MEMORY card slot until the card locks in place.

Press the ‘MEMORY CARD’ softkey, the ‘STORE’ softkey, and the ENTER key.

The present control settings will be stared in the memory card and the message
"Storing compieted” will be displayed on the tessage Line.

Press the ‘retury’ softkey, then press the ‘KEY LOCK’ softkey.

Press the ‘L OCK’ softkey. Confirm that all the front panei keys are disabled, except
for the *UNLOCK’ softkey.

Press the *UNLOCK’® softkey.
Turn the 4278A off.
With the mamory card inserted, turn the 4278A on. Ohserve the display and note

that the message "Auto load completed” is momentarily displayed on the Message
Line. The control settings you stored in the memory card are now established.
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SECTION 3

FUNCTIONS AND FEATURES

3-1. INTRODUCTION

This section provides information about the functions and features of the HP 4278A tkHz/
1MHz Capacitance Meter. Read Ssection 2 before reading this section. information unique
o the Option Interfaces is described in Section 4.

3-2, MEASUREMENT FUNCTIONS

The HP 4278A's measurement functions are classified by frequency into 1kHz, tMHz nor-
mal, and 1 MMz high accuracy measurement modes,

3.2-1, 1tkHz MEASUREMENTS

The 4278A's tkHz measurement function has seven measurement ranges -« 100pF, 1nF,
10nF, 100nF, 1uF, 10UF, and 100uF, Tabie 3-1 lists the maxirnum measurement vailues for
each of the measuremant parameters. Table 3-1 also includes information on the data dis-

play format {position of the decimal point and unit). Maximum D and Q values are ¢.99999
and 99999.9, respactively, and the display format for D and Q is fixed for ali ranges.

Table 3-1. 1kHz Measurement Ranges

Range Cp/Cs G Rs (ESR)
100pF 200.000pF 0.62831u8 9.99599M)
inF 2.00000nF 06.2831uS 999,999k}
10nF 20.0000nF 062.83114S 99.9998k}
100nF 200.000nF 0.62831mS 9.99999k2
tuF 2.00000uF 06.2821mS 999.8980
TOMF 20.00COuF 062.831mS 9998990
100uF 200.000uF 0.628315 9.998000

Leading zeros preceding the one's digit are place holders and will not be dis-
played. Measurement results which are greater than the values listed in the pre-

ceding table may be displayed.

When the number of display digits is set 10 less than six digits {4 or 5} the remain-

ing digits will not be displayed.




3-2-2. TMHz NORMAL MEASUREMENTS

" The 4278A%s 1MHz normal measurement function has eieven measurement ranges -- 1pF,
2pF, 4pF, 8pF, 16pF, 32pF, 64pF, 128pF, 256pF, 512pF, and 1024pF. Table 3-2 lists the
maximum smeasurement values for each of the measurement parameters. The maximum
vatues for B and Q are 9.98889 and $9999.9, respectively, and the display format of D and Q
is fixed for all ranges.

Table 8-2. 1MHz Normal Measurement Ranges

Range ‘Cp/Cs G Rs {ESR}
1pF 1.25000pF 6.2831814S 899.998k
2pF 2.50000pF 12.5664u8 999.999kQ
4pF 5.00000pF 25.1327U8 99,9899k}
8pF 10.0000pF 50.265518 99.9899KO
18pF 20.0000pF 100.531uS 99.9999kQ
32pF 40.0000pF 201.062U8 2.99999kN
S84pF 80.000CpF 402.124u8 9.99999k

128pF 160.000pF 0.80425mS 8,99999k
256pF 320.000pF 1.60850mS 999.9990Q
512pF 640.000pF 3.21699m8Ss 999.989C2

1024pF 1.28000nF 6.43398mS 999.9950

NOTE

Leading zeros preceding the one’s digit are place holders and will not be dis-
played. Measurement resuits which are greater than the values listed in the pra-
ceding table may be displayed.

When the number of display digits is set to less than six digits (4 or 5) the remain-
ing digits will not be displayed.

The maximum length of test leads which can be used for 1MHz measurements is
2.5m, :

3-2-3. 1MHz HIGH ACCURACY MEASUREMENTS

The 4278A's measurement range in the 1MHz High Accuracy measurement mode is deter-
mined differently than it is for the other measurement modes. You can set the measure-
ment range, up to 2048pF, from the front panel, and can measure capacitance within the
measurement range you set, 30%. The measurement range is determined by the sum of
the capacitance value you enter and the open capacitance.

For exampie, if the open capacitance is 0.3pF and you enter 47pF as the range value, the
measurement range will be set {o 47.3pF and you will be able io measure capacitance from
32.81pF to 61.19pF,

(100% - 30%) x 47.3pF - 0.3pF = 32.81pF
(100% + 30%} X 47.3pF - 0.3pF = 61.19pF



NOTE

Open capacitance is regarded as OpF it the Open Compensation function is set fo
OFF when you enter the range value. Refer to paragraph 3-12.1 for details on

Open Compensation,

If the sum of the entered capagitance and open capacitance is < 2pF, the 4278A

measures capacitance at the range value, *0.6pF,

Maximum D and Q values are 0.050000 and 98999.9, respectively, and the data format for D

and Q is fixed for all ranges.

Maximum conductance G, can be derived by using the following equation.

Gmax = 0.05 X 2w X 1MRz X (Cp of the capacitor under test)

Maximum Rs {ESR) value can be derived by using the following equation,

Rmax = 0.058/(2v x 1MHz X (Cs of the capacitor under test))

Table 3-3 shows the relationship between the range value and the data format {decimal point

positioning and units).

Table 3-3. 1MHz High Accuracy Measurement Display Ranges

Range Value Cp/Cs G Rs (ESR)
0.00pF to 2.00pF D.DDDDOpPF D.0DDBDUS DDD.DDDKR
2.01pF to  4.00pF D.DDDDDpF D.DDDDDUS DD.DDDDKN
401pF to 16.00pF DD .HDDDPF D.DBDODUS DD.PDODKN
16.01pF to  64.00pF DD.DDDDRF DD.DDOOUS D.DPRDOKE
84.01pF to  128.0pF DDD.DDDpF DD.DODDUS D.DDDDDKS
128.1pF {0 B12.0pF DDD.DDDpF DoD.DODUS DDD.DDDO
512,1pF to  1024pF D.DDDDDNF BoD.BRDUS oDD.DDDO
1024pF 10 2048pF D.DDDDDNF £.0DDBDMS DDD.POEO

“D" in the table indicates one decimal digit.

NOTE

The maximum length of test leads which can be used for 1MHz measurements is

2.5m.




3-3. MEASUREMENT PARAMETERS
The 4278A’s measurement parameters and their refationships are described in the following
paragraph,
3-3-1. PARAMETERS
The 4278A measures parallel capacitance Cp or series capacitancs Cs, and one of the fol-
lowing parameters: Dissipation Factor D, Quality Factor Q, Conductance Q in parails! with
Cp, and Equivaient Series Resistance Rs in series with Cs, The measurement parameter
combinations which ¢an be selected are Cp-D, Cp-Q, Cp-G, Cs-D, Cs-Q, and Cs-Rs.

NOTE

The 4278A displays equivalent series resistance as Rs.

3-3-2. PARAMETER RELATIONSHIPS

D and Q are not dependent on the equivalent circuit modet, so D in Cp-D and Cs-D are
egual, and Q in Cp-Q and Cs-Q are equal.. The following squations show the relationship
between Cp and Cs, and between G and Rs. Cp and Cs are equal for the ideal capacitor,
where D=0. Cs will be greater than Cp if D is greater than 1, Fligure 3-1 shows the relation-
ships among measuremant parameters.

Cs = (D* + 1)Cp

1/ESR = ((1/D %) + 1)Q

Cp
Cs ESR
G
¥Y=G+jwCp Z = ESR + {1 /{wCs}h
D = Gf{wCp) D = ESRWCs
Q =1/D Q=10
YZ=1

Figure 3-1. Measurement Parameter Relationships
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3-4. TEST SIGNAL

A 1kHz and 1MHz sine wave signal is used as the 4278A’s test signal. The test signal volt-
age can be set from 0.1Vrms to 1.0Vrms in 0.1V steps.

Test signal cutput impedance is very low, so the 4278A applies a constant test signa! voltage
1o the capacitor under test. This holds true for ail measurement ranges except the 100uF
range at 1kHz: The low impedance of capacitors with values greater than 20uF tends to
degrade the test signal voltage.

3-5. MEASUREMENT TIME

The measurement time starls from the moment the measurement is triggered until the
4278A is ready to start the next measurement., The 4278A's measurement time Is deter-
mined by INTEG TIME {A-D conversion time) setting, the AVG RATE (number of averaging)
setting, the DELAY TIME (time delay between the irigger and the start of the measurement)
setting, and the DISPLY PAGE (display format) seiection Figure 3-2 shows measurement
timaes.

3-5-1. INTEGRATION TIME

When a capacilor is connected and the 4278A is triggered, the 4278A’s analog measurement
circuit generates a voltage proportional to the maasurement results. integration time (INTEG
TIME) is the time required to convert the analog oulput voltage of the measurement circuit
info a digital vatue, Generally, greater conversion times result in rmore stable measurements
and more accurate measurement resulls, SHORT, MEDIUM, or LONG integration times can
be selected.

3-5-2. AVERAGING

The 427B8A’'s averaging function arithmetically averages the results of two or more A-D con-
versions. The number of conversions averaged can be set to 1, 2, 4, 8, 16, 32, 64, 128, or
256, .

3-5-3. DELAY TIVE

The 4278A’s delay tirme funclion allows you 1o set a trigger delay so the 4278A will delay the
start of the measurement when a trigger is received. The trigger delay time can be set from
Oms to 1000ms in tms steps. This function is useful if a componsent handler triggers the
4278A before stable contact is made with the test capacitor,



When averaging is set to 1

TRIGGER

'
DELAY Settling INTEG Data Display
TIME Time TIME Processing Time

When averaging is set to more than 2:

TRIGGER |

¥
DELAY Settling INTEG Wait INTEG Data Display
TIME - Time TIME Time TIME Processing Time

DELAY TIME: Settable from Oms to 1000ms in 1ms steps

Settling Time: approx. tms

Wait Time: approx. 4ms

INTEQ TIME Data Processing Time
SHORT 1.7ms approx, 4ms
MED 5.4ams approx. 4ms
LONG 13.Bms approx. 6ms
Display Page Format Display Time

MEAS PAGE

LIMIT PAGE

SORT PAGE
STATUS PAGE

approx. 50ms

approx. 2.0ms

approx. 2.4ms
0

Figure 3-2. Measurement Times

NOTE

The A278A does not require additional recovery time if a measurement is per-
formed on a shorted or an open capacitor. The analog measurement circuits will
recover within the alotted settling time, ensuring measurement accuracy on suc-
ceeding measurements.

To obtain the highest measurement speed, set the dispiay format to the 8TATUS
PAGE format.
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3-6. DISPLAY

The tollowing paragraphs define the display fields and describe the display formats and data
displayed on the LCD.

3-6-1. DISPLAY FIELD DEFINITIONS
The 4278A has a 40 character by 16 line L.CD display.

The last six character spaces of each line are reserved for the softkey labels. This entire
area is referred to as the SOFTKEY field.

The Jowest line of the softkey field displays the MORE fieid. This tield indicates the number
of softkey pages available, and which softkey label page is presently displayed. For exam-
ple, if four ievels of softkey label pages are available, and the first soflkey [abel page is dis-
played, 1/4 will be dispiayed, indicating page one of four pages. Pressing the PREV or
NEXT keys will display the previous or next set of softkey iabsls.

The row lo the left of the softkey area is the MARKER field. A marker { » ) will be displayed
beside the selected softkey label.

The 4278A's setlings and measurement results are displayed on the rest of the display--33
characters wide, frorn the left-hand side of the LCD. The first tive lines from the top is the
STATUS field. The fieids for measurement frequency (FREQ: tkHz or 1MHz2), test signai
voltage (OSC LVL 2}, setting of the 1MHz high accuracy mode (Ht ACC : on of 0ff), measure-
ment range (RANGE :}, A-D conversion time settings {INTEG TIME : SHORT, MEDIUM or
LONG}, number of measurements to be averaged {(AVG 3}, delay time {(DELAY ), and som-
parator setting (COMPTR : on or off) are displaysd in the status area.

The next seven lines comprise the MEASUREMENT DATA field. Measurgment resulls are
displayed in this field. The top and bottom of lines of the measurement data field are not
used.

The line immediately below the measurement data fisld is also part of the STATUS field. The
trigger mode (TRIG : INT, MAN, or EXT} and cable length sellings (CABLE : Om, 1m, or 2m)
are displayed on this line,

The next ling is the INPUT LINE (third line from the bottom of the L.CD}, and numeric data
input using the front panel keys will be displayed on this line.

The second line from the bottom of the LCD is the MONITOR LINE, and compensation data
will be displayed on this line.

The bottom LCD line is the MESSAGE LINE, and comments and error messages will be
displayed here.

Figure 3-3 shows the display fields.



Status Aresa

Softkey
Arca

Measurement Data Area
| Mark

Status Area

Input Line

Monitor Line

More

System Message Line —
Area

Figure 3-3. Display Fields

3-6-2. MEASUREMENT PAGE FORMAT

On this page, measurement results are displayed in the measurement data field in targe
characters, as shown in Figwe 3-4. The time required 1o display each measurgment result is
approximately Sms. This format is useful when manually performing capacitor
measurements,

FREQ : IMHz INTEG : LONG
Q8C LVL: 1.90V¥ AVG 1 1 PMEAS
HI ACC : off DELAY : Onms PAGE
RANGE ¢ AUTO o ——
COMPTR: off Limre {7
PAGE
CP: O .98765nF SORT
PAGE
D . 0 .01234 STATUS
) PAGE
TRIG : INT CABLE : On -
retura

Figure 3-4. Measurement Page Format



3-6-3. SORTING PAGE FORMAT

On the SCRTING page, comparison resuits {bin numbers) are displayed in the measurement
data field in large characters, and measurement raesults are displayed in normal characters,
as shown in Figure 3-5. The time required to disptay each measurement result is approxi-
mately 2.4ms. This format is useful when manually sorting capacitors to bins.

FREQ : 1MHzZ INTEG : LONG

OSC LVL: 1.0V AVG A | MEAS

HI ACC : off DELAY : O6ms PAGE
RANGE : AUTO —_—
COMPTR: of f LIMIT

PAGE

BEIN 1 » SORT

PAGE
Cr: 0.887858nF D : 0.01234 e
STATUS

PAGE
TRIG : 1INT CABLE : Om return

Figure 3-5. Sorling Page Format
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3.6-4. STATUS PAGE FORMAT

Open compensation admittance data, short compensation impedance data, working stan-
dard reference data, working standard actual measurement data for standards compensa-
tion, and display offset data are diaplayed in the measursment data tield of this page. This
format does not display the resulls of each measurement, so the time required to display
measurement results is saved. This format is useful when the 4278A is used in an automatic

capacitor test system.

TRIG : INT CABLE

FREQ ©: 1MH:z INTEG LONG
OS¢ LVL: 1.0V AVYG 1
HI ACC : of ¥ DELAY Hms
RANGE i AUTO

COMPTR: off
OPEN Cp:0.01234pF G:0.00123n8
SHORT Ls:0.01234pH R:0.012348
REF C:1000.00pF D:0.00388
MEAS C:99%9.890pF D:0.0041¢
OFS A:OpF B:0

Om

MEAS
PAGE

LIMIT
PAGE
SORT
PAGE

»STATUS
PAGE

return

Figure 3-6. Status Page Format
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3.6-5. LIMIT PAGE FORMAT

The Limit Table for the comparator function is displayed on the LIMIT page, but measure. )

ment results will not be displayed. This format takes an additional 2ms {(approximately) to
display each measurement result if the comparator and the comparator's counter function
are sat to ON. This format is useful when the 4278A is combined with an automatic compo-
nent handler. '

Cp—B Naom 1000pF
BIN LOW HIGH COUNT MEAS
1 -1% + 1% 0 PAGE
2 - 9208 + 2% 4] e
3 -3% + 3% O »LIMIT
4 - 4% + 49 0 PAGE
5 - 8% + 6% 0 e
€ -~ 8% + 8% it SORT
7 - 7% + 7% 0 PAGE
8 -8% + 8% 0 ——————
g -98% + 9% 0 STATUS
Z2nd 0 .006% PAGE
Rej cont AUX : 9 oOUT: 0 —
return

Figure 3-7. Limit Page Format

3-6-6, DISPLAY DIGITS

Measurement results can be displayed with a maximum of six digils of display resclution,
and values to £299999. Decimal point positioning {data format} is fixed, depending on the
measurement range. If you do not require the last one or two display digits, you can set
display digit resoiution to four or five digits.

3-6-7. DISPLAY VALUE SELECTION

When the comparator is set to off, the displayad measurement parameter is determined by
the measurement parameler setting.

When the comparalor is set to on, the displayed measurement parameter is determined by
the limit parameter set in the comparator's Limit Table.

When the comparalor is on, one of the tolerance limit modes is selected, and the nominal
value for folerance sorting is set in the limit table, the measurement value can be displayed
by the ratio of difference in percent. This selection is performed using the ‘MEAS VALUE’
and ‘TOL VALUE’ softkeys under the *DISPLY CONTROL’ softkey.
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3-5-8. NON-NUMERIC DISPLAY

The 4278A may display "UNBAL" Or "esm-n- ¢ in the place of the numeric measurement data.
When the impedance {or the admittance) of the capacitor exceeds the range of the analog
measurement circuit’s capability, "UNBAL”" will be displayed. When the analog measurement
circuit can measure the capacitor, but the data format (the number of display digits) is not
enough for the calcutated result, “--~w” will be displayed and is called overfiow,

3-7. TREE STRUCTURE OF THE SOFTKEY LABELS
The 4278A's softkeys are nested to a maximum of four ievels.
When you press a softkey which has fower levels of softkeys, the softkey labels automatical-
ly change to ths next lower level. When you press the ‘return’ softkey, the softkey labels
change to the next higher level, When you press a softkey which doesn’t have lower levels
of softkeys, the function of the softkey will be selected or a function will be executed.
When two or more softkey pages are available, the order of the softkey page and the num.
ber of the same level softkey pages, divided by a slash {/} are digplayed. By pressing the
PREV or NEXT key, the sofikey page and the softkey order number will be changed. When
you press the MENU key, the softkey page is returned to the first softkey page.

NOTE

When editting the comparator function Jimit table or when performing the self test,

the MENU key cannct be used. Press the ‘exit LIMIT or the ‘exit TEST® softkay
first.

The 4278A’s softkey tree is shown in Appendix B,
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3.8. DEFAULT SETTINGS AT POWER-ON

When the 4278A is turned on without @ memory card inserted, the 4278A’s control seftings "

are automatically set as listed in the following table. If a2 memory ¢ard is inseried, the
4278A's controls are set to the setlings that were stored in the memory card using the auto-

load function.

Measurement Parameter
Test Signal Frequency
1MHz High Accuracy Mode
Measurement Range
Integration Time
Averaging Time

Trigger mode

Cable Length

Open Compensation
Short Compensation
Standard Compensation
Standard Parameter
Display Offset A

Display Ofiset B
Comparator

Limit Parameter

Limit Mode

Auxiliary Bin

Bin Count

Disptay Page Format
Number of Display Digit
Disptay Vaiue

Vaius Monitor
Keyboard Lockout

Cp-D

1kHz {1MHz, if supplied with option 002}
OFF (Normat}
AUTO

LONG

1

INT

Cm

OFF

OFF

OFF

C-D

OFF

OFF

OFF

Cp-D

Percent Tolerance
QFF

COFF

Measurement Page
& Digits
Measurement Value (not deviation in percent)
OFF

UNLOCK

Settings with numeric data are as follows.

Test Signai Level 1.0Vrms
Measurement Range (1MHz High Accuracy) 258pF
Delay Time Ooms
Nominal Vaiue (Comparator Function) OuF
HP-1B Address 172

* The 4278A’s HP-IB address is stored in internal nonvolatile memory. i you change
the address, the address you set will be retained. The 4278A's HP-IB address is set
to 17 when shipped from the faciory, and it may be resetl to 17 if the 4278A is

fepaired,



3-9, NONVOLATILE MEMORY ' -

The 4278A uses two types of non-volatile memaory: the internal EEPRCOM and the external
memory card.

3-9-1. INTERNAL MEMORY
The foliowing data is stored in the 4278A’s internal EEPROM.

Stray admitiance data for OPEN compensation (Cp-G)
Residual impedance data for SHORT ¢ompensation (Ls-H)
. Working standard reference data for STD compensation
Working standard actual measurement data for STD compensation
Offset capacitance value for OFFSET A
OFFSET B paramster and value
HP-IB settings {Addressable/Talk only and Address)

NOTE

The contents of the EEPROM may change if the 4278A is repaired.

3-89-2. MEMORY CARD

The memory card is an EEPROM card that is approximately the size of a credit card. The
following single set of instrument setup data can be stored in a memory card. Memory card
data will be automatically recalled if the the memory card is inserted when the 4278A is
turned on, and when a memory card is inserted and the LOAD Key on the front panel is
pressed.

Measurement Parameter (MEAS PARMTR} selection
Test Signal FREQuency selection

High ACCuracy Mode setting (ON or OFF)
Test Signal Voitage (OSC LVL)

1kHz MEASurement RANGE Selection

1MHz MEASurement RANGE Selection

1MHz High Accuracy MEASurement RANGE Value
INTEGration TIME

Averaging Time {AVG RATE)

Trigger DELAY TIME

Trigger Mode

CABLE LENGTH Selection

OPEN COMPENsation {ON or OFF)

SHORT COMPENsation {ON or QFF)
STanDard COMPENsation (ON or OFF)
Display OFFSET (ON or OFF)

All Comparator Seltings (except for count data)
DiSPLaY PAGE Format

Number of Display Digits

Display Value (MEAS or TOL)

Value Monitor Selection

Memory Card ID Comment?

* Refer to Paragraph 3-9-3.
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NOTE

If & power faflure occurs, the 42784 will reset o the defaull settings. if you require
control settings other than the defauit settings, store them in a memory card and
load them into the 4278A as required. Make a backup copy for memory cards
containing important data. Keep one as a master and one for normal use.

3-8-3. MEMORY CARD iD COMMENTS

You can store an 1D number on the memoty card. When you press the *STORE’ softkey,
"COMMENT=" wlil be dispiayed on the Input Line. Enter an 1D number using the numeric
keys, then press ENTER. The usable characters are zero to nine, the minus sign (-}, and the
period {). ID numbers up to ten characters ¢an be stored in the memory card.

When the LOAD key is pressed with the card inseried, the 1D number will be dispiayed on
the Message Line.

3-9-4, WRITE PROTECTION

The 4278A is equipped with a memory card write-protect switch, mountsd intemally. This
feature disables the 427BA’s STORE function, and (s useful {f you want to retain specific
4278A control settings for everyday use, e.9., on a production ling where it is not necessary
to store any information on a memory card, thereby making it impaossible to accidentally
erase or overwrite memory card data. The procedure for setting the write protection switch
1o ON is as toliows.

1. Turn the 4278A off and remove the power cable. Allow a few minutes for the internal

capagcitors to discharge.

DANGEROUS VOLTAGE MAY BE PRESENT IN THE 4278A EVEN THOUGH THE
POWER SWITCH iS OFF. BE SURE TO WAIT A FEW MINUTES FOR THE INTER-
NAL CAPACITORS TO DISCHARGE.

N

. Remove the two feet at the back of the top cover,

[/

. Fully oosen the screw that secures the top cover.

4. Pull the top cover towards the rear of the 4278A and lift up 1o remove.
5. Loosen the five screws that secure the fop shigld plate tlarger one).

§. Slide the top shield plate forward then lift it off.

7. Remove the A7 board. Figure 3-8 shows the A7 board’s location,
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HP 4278A

E::'! o [y ] 1
a™ e
= uuu;j]" .

e e

]
REAR
FRONT
3
e —
- A7 Digital Control
Board with Black and
| Violet board extractors
e [~
!

N S

Figure 3-8. A7 Digital Controi Board Location
CAUTION

Semiconductor components are installed on the A7 board. When handling the A7
board, be aware that electro-static discharge may damage these components.

3-16



8. Set A783-6 to the right-most position {ON}) to disable the 4278A's STORE function {to
write-protect memory cards). Set A783-6 to the ieft-most position (OFF} to enable
storing. Refer to Figurs 3-9, )

NOTE

Do not change any of the other swilch settings on the A7 board.

Write Encbie .

2
FTDz2
a_Dps
D4
s
(s
D7
CDe

M

&7 Digiwat Control Board

Component Side

77 ~RTS3
/

~e Write Protect

Flgure 3-8. Write Protect Switch
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3-10. COMPARATOR

The 4278A's built-in comparator can sort capacitors into 8 maximum of ten bins (Bin 1 {0
Bin 8 and one Cut of Bins bin) using a maximum of nine pairs of primary parameter limits
and onhe pair of secondary parameter limits. Also, capacitors whose primary parameter
measurement result is within limits, but whose secondary parameter measurement result not
within fimits, can be sorted into an AUXiliary BIN. The comparator function is especiaily
vsefui when using the 4278A with a component handler (handier interface option is
installed).

3-10-1. LIMIT PARAMETERS

Limit parameters are pairs af measurement paramsters for bin sorting comparisons, Limit
parameters are estabiished on the Hmit table and are independent from the sst MEASure.
ment PARaMeTeR. The first limit parameter is the Primary Parameter, for which a maximum
of nine pairs of comparison limits ¢an be set. The last iimit parameter is the Secondary
Parameter, for which one pair of comparison limits can be set. Usually, Cp or Cs is get as
the Primary Parameter, and either D, @, G, or ESR is set as the secondary parametar. When
the ‘REVRES PARMTR’ softkey is pressed, the primary and secondary parameters switch
positions. Figure 3-10 shows the limit parameters.

Primary Secondary Privnary Secondary
Parameter - Parameter Parameter Parameter

Cp< Q . a cp
. G G /
<’Reverse Parameter>

Cs < G : Q Cs

Figure 3-10. Limit Parameters

3-10-2. LIMIT MODES
There are two methods for specifying primary parameter limits, as follows.

Tolerance Mode: Specifies comparison limits by the deviation from the specified
nominal vaiue.

Sequential Mode: Specifies comparison limits as the absolute measurement value.
The limits must be set from smaliest value to largest value.
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There are two methods used to specify the Tolerance Mode limits, the ratic in percent and

by parameter vaiue. Refer to Figure 3-11.

Sequential Mode

0 LI H1 H2 H3
BINI L g |
BIN? Ot
BINI&“ | é,______?
: e -

Tolerance Mode

Nominal Value
0 L3 L2 LI ] HI  H2 W3
r g 2 : 2

+ t e — >
BIN] 9-«.-1:-.._’
BIN2 — g
BIN3 b ) o—e
H H s
o : &
H

Ln: Lower limit of BINn
Hn: Higher limit of BINn

¢ : Includes the point

o : Excludes the point

Figure 3-11. Limit Modes

NOTE

1. The limit values for Sequential Mode sorting must be placed in the order of the
iower fimits o the upper limits. {f the reverse order is used, all of the compari-
gon results will cause the components to be sorted OUT OF BINS, and no

error message will be dispiayed.

2. The limit values for Tolerance Mode sorting must be piaced in the order of the
narrower limits to the wider limits. 1 BIN 1 has the widest limits, all of the

capacitors will be soried info bin 1.

3. In tolerance mode sorting, the lower limit doesn’t have to be less than the
nominal value, and the upper limit doesn't have to be greater than the nominal
value. As you can see in the following illustration, there can be openings and

there can be duplications.

Nominal Value

0 LI HI pp L3 H2

—

g H3 LS HS L

BINL, &— , |, |
BIN2
BIN3
BIN4
BINS
BING

OUT OF BINS
€< Oo~—0

— A W A A

]
!
; i
¢ i
! i
§ |
: i
; ]
3 |

L6 Ho H4

i
i
|
|
l

-_——— - —

Pk

1
R
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3-10-3. SECONDARY PARAMETER AND AUX BIN

How the secondary parameters affect the sorting results, and how the auxiliary bin works
are described in this paragraph.

When the secondary parameter imits are not specified in the limit tabie:

- Capagcitors will be sorted according to primary parameter comparison resuits.

Secondary *
Paramcter
QuT OF BIN QUT OF
BINS Sorting BINS
—>
Lower Higher Primary
Linit Limit Parametexr

Figure 3-12. Primary Parameter Only

When the secondary parameter limits are sef and AUX BIN are set to off:

Only capacitors within the secondary limits are sorted by the primary parameter result.
Capacitors not within the secondary parameter limits are sorted OUT OF BINS even if the
capacitor's primary parameter is within limits,

Secondary ¢
Parameter
QUT OF BINS
Higher p=--~- - -
Limit OUT OF BIN QUT OF
BINS Sort lng BINS
Lower -~~~ ~ ] '
. . i ;
Limit OUT OF BINS
i |
1 i >
Lower Higher Primary
Limit Limit Parameter

Figure 3-13. With Secondary Parameter
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Witen the secondary parameter limits are set and the AUX BIN are set to on:

Capacitors whose primary parameter is not within limits are sorted as OUT OF BINS. Ca-
pacitors whose primary parameter is within limits, but whose secondary parameter is out of
limits are sorted into the AUX BIN,

Secondary
Parameter
AUX BIN
Higher [ ~~°7°7
Linit QuT OF BIN Our OF
BINS | Sortimg BINS
Lower pP———mm-~
Limit
AUX BIN
S
, -
Lower Higher Primary
Linit Limit Parameter

Figure 3-14. AUX BIN

3-10-4. BIN COUNTER

The 4278A has bin counting capability, the number of capacitors sorted into each bin is
counted. The maximum count is 9989589, and resets to zero when this value is exceeded.
When the *RESET COUNT softkey is pressed, all counts will be reset to zero.

3-11. CABLE LENGTH SELECTION

The 4278A has three planes of calibration -- at the UNKNOWN terminal (Om), to the end of
the HP 18048A/B tesl lsads (1m), and to the end of the HP 16048D test leads (2m). Mea-
swement accuracy is specified at these three points. Selsct the cabie length which cor-
responds to the tength of cables you are using.

When you select Om, the four cuter conductors of the Heur, Heor, Lpor, and Leur leads must
be tied together at the UNKNCWN terminals. When you select 1m, the four outer conduc-
tors of the Hcur, Heot, Lret, and Lcour leads must be tied together at the end of the tm
teads. When you select 2m, the four outer conductors ot the Hcur, Hpeot, Leor, and Leour
feads musi be tlied together at the end of the 2m leads. in other words, the four-terminal
pair configuration must be terminated for the cable length selected. When an HP 16048A/B/
D lest icads are used, use the furnished terminal piate al the end of the cable for easy
configuration.

NOTE

The maximum fength of the test ieads which c¢an be used for 1MHz measuremnts
is 2.5m.
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3-12. COMPENSATION

The 4278A has four compensation functions -~ Open, Shert, Standard, and Temperature.

3-12-1. OPEN COMPENSATION

The open compensation capability compsansates for the stray admittance existing from the
calibration plane {(depends on the CABLE LENQTH selection) to the connection contacts for
the capacitor. First, without connecting a capacitor, press the "OPEN COMPEN’ softkey to
measure the open admittance {capacitance and conductance), then press the ‘OPEN ON°
softkey to enable compensation calculations on subsequent measurements. The open

admittance data is dependent on the frequency setting for the test signal. This data is stored
in nonvolatile memory.

3-12-2. SHORT COMPENSATION

The short compensation function compensates for the residual impedance existing from the
calibration plane {depends on the CABLE LENGTH selection) to the connection contacts for
the capacitor, First, short the capacitor contacls together, then press the ‘SHORT COMPEN’
softkey 1o make a short impedance (inductance and rasistance} measurement, then press
the ‘SHORT ON’ softkey to enable the compensation calculation. The short impedance data

is dependent on the frequency selting for the test signal. This data is stored in nonvolatile
memory,

3-12-3. STANDARD COMPENSATION

The standard compensation function is used to compensate for other errois by using the
fransmission coefficient derived from the relalionship between the working standard’s {pre-
measured) reference value and the actual {uncompensated) measurement value. First enter
the working standard's (pre-measured) reference value. The reference value should be
premeasured value of the Cp-D or Cp-G parameter. To make this selection press the *STD
PARMTR’ softkey and either the ‘C-D’ softkey (for Cp-D parameter) or the ‘C-G’ softkey (for
the Cp«G parameter). Then connect the working standard as the DUT and press the ‘STD
COMPEN’ softkey. Then press the *STD ON’ soflkey to execute the compensation calcula-
tion. The working standard's reference data and its measurement data are dependent on
frequency setting of the test signal. These data are stored in nonvolatile memaory,

3-12-4, TEMPERATURE COMPENSATION

The temperature compensation function is used to minimize the lemperature induced mea-
surement esror of the analog measurement circuil. When you press the ‘TEMP COMPEN’
- softkey, the 4278A measures the key offset voltages in the measurement circuit and com-
pensates the measurement value on subseguent measurements. The compensation data is
stored in volalile memory, so once you turn the 4278A off, the temperalure compensation

data will be reset. Press the 'TEMP COMPEMN softkey when you are making accurate
measurements.
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3-13, DISPLAY OFFSET

The 4278A also has a display value offset function that adds or subtracts a constant value
to/from the measurement resull. Offset A subtracts a pre-entered value from the capaci-
tance measurement result. Offset 8 sublracts a pre-entered value from one of the following
parameters D, G, G, and ESR {Rs), The pre-entered Offset B value is dependent on the
parameter. For example, assume that you have entered the offset B value when the Cp-D
parameter is selected and offset B is on. i the measurement parameter is changed {o a
parameter other than Cp-D or Cs-D, the offset B function is automatically turned off, be-
cause the second parameter (D} does not match,

3-14. VALUE MONITOR

The 4278A has a value moniter funciion which can be used to monitor open capagsitance
and conductance for open compensation, short inductance, and resistance for short com-
pensation, reference value {pre-measured) of a working standard, actual measuresment value

of a working standard, display offset values, and nominal vaiue for tolerance mode sorting.
When a compensation measurement i3 made, the monitor will be automatically turned on.

3-15. TRIGGER MODE
The 4278A has three trigger modes -- INTernal, EXTernal, and MANual.

INT TRIG:

The 4278A continuously repeats measurements except during speciat operations, e.g., edit-
ing the limik table.

MAN TRIG:

The 4278A performs a single measurement every time {he TRIGGER key on the front pane)
is presssd.

EXT TRIG:
The 4278A performs a single measurement gvery time a posilive going TTL pulse is applied
to the EXT TRIGGER gonnector on the rear panel. External triggering can be also be
achieved by momentarily switching the center conductor of the EXT TRIGGER connector to
chassis ground (center conducior circuit contains a pull-up resistor) . Figure 3-15 shows
the required TTL puise.

NOTE

The 4278A ignores triggers that are applied while a8 measurement is in progress.
Trigger the 4278A after the measurement is completed.

Select the EXT TRIG mode when the 4278A is triggered via an optional interface.
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VIH ottt e ot e i o

—

VIL = = o e o —5\
Input Voltage: 2.0V <« Vit £ B0V
Qv < Vi < 0.5V
input Currant; Max. 0.1mA (@ Viu = 5.0V)
Max. -0.4mA {@ ViL = 0.4V}
Pulse Width: Tp 2 100us

Figure 3-15. Exiernal Trigger Pulse

3-16. KEYBOARD LOCK-OUT

The 4278A has keyboard lock-out capability that disables all front panel operation except for
the power LINE switch, CONTRAST knob, and ‘UNLOCK® softkey. This is useful when you
don't want the control settings changed, for example, if the 4278A is performing bin sorting
for a large number of capacitors,

3-17. SERVICE FUNCTIONS

The 4278A has special service functions for checking operation, troubleshooting, and per-
forming callbration. For detailed information on the service functions, refer to the 4278A’s
Maintenance Manual (PN 04278-90100}.
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SECTION 4

INTERFACE OPTIONS

4-1, INTRODUCTION

This section provides information on using interface Options 101, HP-IB interface, and 102,
Handler interface.

4-2. OPTION 101 HP-IB INTERFACE

4-2-1, HP-iB INTERFACE

You can use the HP 4278A's installed option 101 can be controlied via the easy to use, high
performance HP-iB bus which links the 4278A to other instruments, desktop computers, and
minicomputiers to form an automaied measurement system. HP-I8 is Hewilsti-Packard's
implementation of IEEE Standard 488.1978, 1IEEE Standard 728-1982, Digital interface for
Programmable nstrumentation.

4.2-2, HP-IB CONNECTION

With the HP-IB Interface system, up o 15 HP-iB compatible instruments can be intercon.
nected (see Figure 4-1), The HP 10833 HP.IB cables have back to back maie-female con-
nectors on each end so several cables can be connected to a single source without using
special adapters or switch boxes. System components and devices can be connected in
virtually any configuration as long as a path exists between each device and the controlier.
If too many connectors are stocksd together, their weight can produce sufficient leverage to
damage the connector mounting. Be sure that each connector is screwed firmly in place o
keep it from working loose during use. The HP 4278A uses all of ihe available HP-1B lines,
therefore, damage 1o any connector pin will adversely affect HP-IB operation. See Figure 4-
2.
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HP— B PIGGYBACK
CONNECTORS

Figure 4-1. Typical HF-iB System inierconnection

THE 4278A°S OPTION 101 CONTAINS METRIC THREADED HP-IB CABLE
MOUNTING STUDS. THE METRIC YERSION OF THE HP 10833A, 8, C, OR D
HP-IB CABLE FASTENERS ARE DISTINGUISHED FROM THE ENGLISH VER-
SION 8Y COLOR. ENGLISH THREADED FASTENERS ARE SILVER; METRIC
THREADED FASTENERS BLACK. DO NOT ATTEMPT TO MATE SILVER AND
BLACK FASTENERS TO EACH OTHER. IF YOU DO, THE THREADS OF EITHER
OR BOTH WiLL BE DAMAGED.
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PIN LINE

1 Di01

2 Dig2 HP-1B Interconnect Cabies

3 D03

4 0104 |l Part Number Length

13 Digs

14 Div6 108B33A 1T miEddfy

15 D16? 148338 2m (6.6 ft)

6 DiGa 10833C 4 m(13.2 ft}

5 E0t » 108330 0.5 m (1.6 f)

§7 REN

8 DAV

7 NRED

B NDAC

9 1IFC

10 SAQ

1 ATN

12 SHIELD~CHASSIS GROUND

18 P/Q TWISTED PAIR WITH FING

19 BIO TWISTED PAIR WITH PIN 7

20 | P/OTWISTEDPAIRWITH Ping | THESEPINS
2t | P/OTWISTEDPARRWITHPING ) \vveamaLLy
22 PIQ TWISTED PAIR WITH FIN 1D GROUNDED
23 PO TWISTED PAIR WITH PIN 11

24 ISOLATED DIGITAL GROUND

Figure 4-2. HP-IB Interfacing
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4-2-3. HP 427BA’S HP-IB CAPABILITY

Table 4-1 lists the 4278A's IEEE Standard 488-1978, HP-1B capabilities and functions. These
functions provide the means for an instrument to receive, process, and to transmit, com-

mands, data, and status over the HP-IB bus.

Table 4-1. HP-1B Interface Capability

CODE FUNCTION

SH1 Complete Source Handshake capability

AH1 Complete Accepior Handshake capability

T5 Basic Talker; serial poll; unaddressed if MLA; Talk-Only
e Basic Listener; unaddressed if MTA; no Listen Only
SR Complete Service Request capability

RL1 Complete Remole/local capability

DCH Complete Device Clear capability

DT1 Complete Device Trigger capabitity

co No Coniroller capability

E1 Drivers are open-coliecior




4-2-4, HP-1B DEFINITION

The HP-IB definition settings {(addressable/taik only and HP-IB address number) are stored in
nonvolatile memory. .

Addressable Mode:

The HP-IB address of the 4278A can be set from 0 to 3C. The address set at the faclory is
17. The procedure for setting the HP-iB address is as follows,

1. Press the MENU and the PREV keys.
2. Press the ‘HP-1B DEFINE’ and the ‘ADRSABLE’ softkeys.

3. Press the ‘HP-IB ADRS=* softkey. "ADDRESS= (current address)' will be
displayed, _

4. Enter the desired address using the front-panet numeric keys, and then press the
ENTER key.
NOTE

Ta see the current set HP-IB address, press the ‘HP-IB ADRS=" softkey and it will

be displayed on the input line.
Talk Only Mode:
The 4278A is set to the HP-IB talker mode, and outputs the measurement data to the bus.
When connected with a Listen-Only printer, an autornalic measurement data recording sys-

tem can be bullt without using an HP-IB controller. The outpul data is restricted to ASCI
characters, The output data format is shown below. Refer {o paragraph 4-2-7 for details.

PATA A oATA @ 8IN NO.

RIS ) S R A

(NOto 8, 8 +or-)

NOTE

BIN number data is valid only when the comparator funclion is set io on. When
the comparator function is set to off, the bin data is always zero.

In the talk-only mode, the 4278A doesn't wait for the handshake to be completed

before starting next measurement. If the printer is slow and doesn't print properly,
use the trigger delay function to reduce the 4278A's measurement speed.

4-5



4-2-5, HP-IB BUS COMMANDS

The 4278A will respond to the following bus commands. HP 200 series BASIC statements

are used in the description that follows.

1.

'20

ABORT /O (IFC):
ABORT /0 halts all bus activity and causes the 4278A to become deselected.

ABORT 7

CLEAR LOCKOUT/SET LOCAL:
CLEAR LOCKOUT/SET LOCAL removes devices on the bus from the lockout
mode and returns them to local (front panel} control. The difference between this
and LOCAL is In the addressing method.

LOCAL 7
DEVICE CLEAR (SBC or DCL):
This command may be addressed (8DC: selected device clear} or unaddressed
{DCL: clears all devices). The 4278A will initialize itself when this command Is
received. It is good programming practice to begin & program with  this
command.

CLEAR 7:clears all devices on port 7

CLEAR 717:clears the instrument addressed at 17

LOCAL {GTL):
LOCAL returns controt of a listening device to front panel control.

LOCAL 717

LOCAL LOCKOUT {LLO):

LOCAL LOCKOUT disables the LOCAL key of ali devices on the bus. Afier this
command is sent you will be unable to operale the 4278A from ihe front panei
Execute the LOCAL command to undo LOCAL LOCKOUT.

LOCAL LOCKOUT 7

4-6



6’

7.

8.

REMOTE:

This command is used to set the 4278A to remote. When this command is sent

except for the LCL key the front panel will be disabled. If LOCAL LOCKOUT Is
active then the front panel LCL key will aiso be disabled.

REMOTE 7: sets all devices on the port 7 to remote

REMOTE 717: sets the instrument addressed at 17 {0 remote.

SERIAL POLL:

This command places the status byte on the bus. The sight bits of the status
byte shows the 4278A's operating state. See paragraph 4-2-8 for more informa-
tion on the status byte.

Var=SPOLL(717): the insfrument addressed at 17 is serially polied.

SERVICE BREQUEST:

The 4278A is capable of generating a SRQ {Service Request) control signal when
it requires the controlier to take action. A SRQ can be thought of as an Interrupt
which informs the controller that Information is ready to be transmifled, and an
prrar condition exists in the instrument. When the 4278A issues an SRG it also
sets Bit 6 of the slalus byte. Bl 6 is the RQS (Request Service) bit, sometimes
referred to as the “stalus bit" in conneclion with polling. When the 4278A is
serially poiled, it will clear the AQS bit and the SRQ line, which is one of the five
management control lines of the system interface. Any bit in the status byte can
initiate an SAQ. The status byte may be masked by the user to determine which
bits caused the 4278A to set the SRQ line. See paragraph 4-2-8 for more infor.
mation on the status byte.
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8. TRIGGER{GETY}.

Enables the 4278A to respond to a TRIGGER bus command. This command
may be sent to a selected device or to all devices addressed as fisteners on the
HP-iB bus. The 4278A must be addressed {o listen hefore the trigger message is
sant. Refer to Bit 2 of the status byte in paragraph 4-2-8 for information on
proper riggering techniques.

SEND 7; UNL MTA LISTEN 17

TRIGGER 7

UNL=UNLISTEN: unaddresses all listeners

MTA=MY TALK ADDRESS: sets the controller {o talk

LISTEN: sets the instrument addressed as 17 to listen

NOTE
1. The 4278A does nct have Parallel Poll capaility.
2. See "BASIC Interfacing Technigues for HP 200 Computers” for a fur-
ther description of HP-IB bus commands.
4-2-8. 4278A DEVICE DEPENDENT COMMANDS
Device dependent commands are used with Option 101 that are only used for the 4278A.
This section consists of three parts:
1, Command Index:
All commands in the command index are listed in alphabetical order.
2. Command Reference:
Each command is {uilly explained in the command reference.
3. Command Functional Ordes:

in the command functional order lisi, all commands are listed in their functional
order. This s convenient when you are writing a program.
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AOFF0
ADFF1
AUX0
AUXT
AVE=

BiN1=
BIN2=
BIN3=
BIN4=
BINS=
BiN6= -
BINT=
BiINg=
BINS=
BLIM=
BOFF0
BOFF1

CABLD
CABL.t
CABL2
cocou?
CLIM
CNO=
CNTD
CNT1
COMPD
COMP1
COUN?
CSTD=

DATA?
DBIND
DBIN1
DDiIG4
DDIGS
DDIGS
DEND
DFMT1
DFMY2
DPAG1T
DPAG2
DPAG3
DPAGS
DST
DSTD=
DTIM=

INDEX

-A-
OFFSET A OFF
OFFSET A ON
Auxiliary BiN OFF
Auxiliary BiN ON
Averaging Rate
-B.

LOW/HIGH Limit of BIN't on the tolerance mode
LOW/HIGH Limit of BIN2 on the tolerance mode
LOW/HIGH Limit of BIN3 on the tolerance mode
LOW/HIGH Limit of BIN4 on the tolerance mode
LOW/HIGH Limit of BINS on the tolerance mode
LOW/HIGH Limit of BING on the tolerance mode
LOW/HIGH Limit of BIN7 on the tolerance mode
LOW/HIQH Limit of BIN8 on the tolerance mode
LOW/HIGH Limit of BINS on the tolerance mode
Boundary Limit on the sequential mode

OFFSET B OFF

OFFSET B ON c

Cable Length (Omy)

Cable Length {1m)

Cabie Length {2m)

BIN Count Query of the seiocied channel
Clear Al Limits

Channel number selection

BIN Count OFF

BIN Count ON

Comparator OFF

Comparator ON

BIN Count Query

Reference data (C) of the working sid. capacitor

-D-

DATA OQUTPUT query

Data Output {exclude the BIN number}
Data Output {include the BIN number )
Display Digit (4 digits}

Display Digit {5 digits)

Display Digit (6 digits}

Data Qutput Conlinuous End :

Data Transfer Format {ASCH Mode)

Data Transfer Format (BINARY 64bit Mode)
Display Page (MEASUREMENT PAGE}
Display Page {(LIMIT PAGE)

Display Page {SORT PAGE)

Display Page (STATUS PAGE)

Data Cuiput Continuous Start

Reference data {D) of the working std. capacitor
Delay Time

4-9

4.14
4.14
4-14
414
4-15

415
415
4.45
4-15
4-15
4-15
4-15
4-15
4-15
4-16
4-16
4-16

4-17
417
4-17
4-18
4-13
4-19
4-20
4-20
4-20
4-20
4-21
4.22

4.22
4-23
4-23
4-24
4-24
4-24
4.24
4-25
4-25
4-27
4-27
4-27
4-27
4-28
4-28
4-29



DVAL1
DVAL2

ERR?

FREQ1
FREQ2

GSTD=

HIACO
HIAC1

Tt
T2
T3

LMOD1
LMOD2
LMOD3
LOAD
LPAR1
LPAR2
LPAR3
L.PAR4
LPARS
LPARG

MCOMD
MCOM1
MPAR1
MPAR2
MPAR3
MPAR4
MPARS
MPARB

Display Value {(Measurement Vaiue}
Display Vaiue {Tolerance Vaiue)

-E-
Error Message Quetry
-F-

Measurement Fregquency (TkHz)
Measurement Freguency (1MHZ)

G-

Reference data (G) of the warking std. capacitor

-H-

High Accuracy Mode OFF at 1MMz
High Accuracy Mode ON at {MHz

]
integration Time (SHORT)

integration Time (MEDIUM)
integration Time (LONG)

1.imit Mode {% Talerance Mode)

Limit Mode {Absolute Tolerance Mods)

Limit Mode (Sequential Mode)
Load from the memory card
Limit Parameter {Cp-D)

Limit Parameter {Cp-Q)

Limit Parameter (Cp-G)

Limit Parameter (Cs-D)

Limit Parameter (Cs-Q)

Limit Parameter (Cs-Rs)

M-

MULTI-COMPEN mode OFF
MULTI-COMPEN mode ON
Measurement Parameter {Cp-D)
Measurement Parameter (Cp-Q)
Measurement Parameter {Cp-G}
Measurement Parameter {Cs-D)
Measurement Parameter {Cs-Q)
Measurement Parameter {Cs-Rs)

4410

428
4.29

4.30

4-30
4-30

4-31

4-31
4-3t

4-32
4-32
4-32

4-34
4.34
a-34
4-34
4-34
4-34
4-34
4.34



NOM-=:

OFFA=
OFFB=
OPEND
OPEN1
OPM?
0sC=

RAD
AA1
RA2
RA3
RA4
AAD
RAG
RAT7
RB0
RB1
RB2
RB3
RB4
RBS
RB6
RB7
RB8
RBS
RB10
RB11

RONT
REVPO
REVP1

SHM?
SHORG
SHOR1
SLIM=
SPAR1
SPAR2
STDY
5TD1
STM?
STOR
STR?

-N-
Nominal Valug on the tolerance mode
Q-

OFFSET A Data

OFFSET B Data

OPEN Compensation OFF

QPEN Compensation ON

QPEN Compensation Msasured Value Query
O8C LEVEL (V)

AUTG RANGE at 1kHz
100pF af 1kHz

inF at 1kMz

10nF at tkHz

100nF at tkHz

1uF at tkHz

10LF at tkHz

100LLF at tkiHz

AUTO RANGE at tMHz
1pF at 1MHz

2pF at 1MHz

4pF at tMH2

8pF at 1MHz

16pF at 1MHz

32pF at tMHz

64pF at 1MHz

128pF at 1MHz

256pF at tMHz

512pF at 1MHz

1024pF at 1MHz

Range Value at 1MHz High Accuracy Mode
Count Reset

Reverse Parameter OFF
Reverse Parameter ON

-S-

SHORT Compensation Measured Value Query

SHORT Calibration OFF

SHORT Catibralion ON

LOW/HIGH Limit of Secondary Parameter
Standard Parameter (C-D)

Standard Parameter {G-G)

STANDARD Compensation OFF
STANDARD Compensation ON

STANDARD Compensation Measured Value Query
Store the 4278A’s controis 16 the memory card
STANDARD Compensation Reference Value Query
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4-35

4-35
4.38
4-3§
4.38
4.37
4-37

4-38
4-38
4-38
4-38
4-38
4-38
4-38
4.38
4-39
4-39
4-38
4-39
4.38
4-3%
4-39
4-39
4-39
4-39
4-39
4-39
4-40
4-40
4-41
4-41

4-43
442
a-42
4-42
4-43
4-43
4-43
443
4-44
4-44
4-45



TRIG1
TRIG2
TRIG3

VIMONO
YMON1
YMON2
VMON3
VMON4
VMONS
VMONS

Xop
X8H
XSTD
XTMP

*CLS
*IDN?
*LAN?
orT?
*HST
*SRE
*SRE?
*8$TB?
*TRG

-T-
Trigger Mode {Internal)
Trigger Mode {External)
Trigger Mode (Manual)
U=
V-

Vaius Monitor OFF

Value Monitor {OPEN Measurément Value)
Value Menitor {SHORT Measurement Vaiue)
Value Monitor (STANDARD Measurement Value)
Vaiue Monitor {STANDARD Reference Value)
Value Monitor {OFFSET Reference Value)

Value Monitor {Limit Naminal Value)
-
-X-

Measure QPEN Compensation daia
Measure SHORT Compensation data

Measure STANDARD Compensation data

Execute Temperature Compensation
-Y-
iy 8

~-OTHERS-

Clear Status Byte

Igentification Query

Learn Device Setup Query

Option identification Query

Reset the instrument

Mask the status byte

*SRE resister {masking number) Query
Read the sialus resister

Trigger command

4.12

4.45
4.45
4-45

4-46
4-46
4-4%
4-46
4-46
4-46
4-486

4-47
4.47
247
4.47

4.43
4-48
4-49
4.50
4-50
4-51
452
4-52
4-52



COMMAND REFERENCE

All commands fisted in this reference are fully explained and listed in alphabetical order. The
axplanation of each command is patterned as follows:

Command Name

Soitkey Name corresponding to the command

Command Description

Syntax

Control Setting

Example {BASIC language for HP 9000 series 200)

I N

To use sach command effectively, refer to this command reference.
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AQOFF SOFTKEY LABEL: OFFSET A ON/OFF {in ‘"COMPEN’)
The AOFF command makes the offset A data valid or invalid.

SYNTAX:

( AOFF Hcontrol 34

PARAMETER:

The control parameter choices are:

Control Description
Parameter
0 Make offset A data invalid,
1 Make oifset A data valid.

The default setting is AOFFO.
FOR EXAMPLE:

OQUTPUT 717;"AOFF1" Make offgsst A data valid

AUX SOFTKEY LABEL: AUX BN ON/OFF {in ‘COMPARATOR’)
The AUX command makes AUX_BIN valid or invalid.

SYNTAX:

C AUX >—-> contrgl [

PARAMETER:

The controi parameter choices are:

Control Description
Parameter
¢ Make AUX_BIN invalid.
1 Make AUX_BIN valid,

The default selting is AUXO.

FOR EXAMPLE:

QUTPUT 717;"AUX1" Make AUX_BIN valid
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AVE= SOFTKEY LABEL: AVG RATE <UP/DOWN> (in ‘MEAS TIME’)
The AVE= command sets the averaging rate.

SYNTAX:

( AVE= }—1‘* value [—

VALUE:
You can use one of the following nine averaging rates.
1, 2, 4, 8, 16, 32, 64, 128, and 2586
The defaull setting is AVE=1,

EXAMPLE:

OUTPUT 717;"AVE=4" ! Sat the averaging rate to 4.

BINn= SOFTKEY LABEL: NOT ASSIGNED

The BINn= command seis the low/high limit of BINn(n: 1-9) in the
tolerance made,

SYNTAX:
( BIN H BN NO. H . wa lenit value
VALUE:

Both tha iow lmit and high limit must be set. This command cannot
use either a unit (for example: F), or a suffix (for exampie: p {pico)} with
the limit vaiue.

IMPORTANT POINTS:
Unit is % when the limit mode to % TOL. MCDE.

EXAMPLE:

1) In the absolute tolerance mode:

OUTPUT 717;"BIN1=10E-12,12E-12"
| Set the BINT limit to 10pF~12pF.

2) In % tolerance mode;

CUTPUT 717;"BIN2=-10,10"
! Set the BINZ limit to -10%~10%.
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BLIM=

BOFF

SOFTKEY LABEL: NOT ASSIGNED

The BLIM= command sets the limit values in the sequential mode.

SYNTAX:

BT Y

VALUE:

You can not use unils (for example: F), or suffixs {for example: p

{pico)}, with the limit value.

EXAMPLE:

S

.........,i

OQUTPUT 717,"BLIM=10E-12,12E-12,14E-12"

t Set the limit vatues of BINT to 10pF~12pF and

! set the limit values of BIN2 to 12pF~14pF.

SOFTKEY LABEL: OFFSET B ONJOFF {in ‘OFFSET")

The BOFF command makes OFFSET B data valid or invalidl.

SYNTAX:

Q BOFF )—) control

PARAMETER:

The control parameter choices are:

Control Description
Parameter
C Make offset B data invalid.
1 Make offset B data valid.

The default setting is BOFFO,

FOR EXAMPLE:

QUTPUT 717;"BOFF1"'l Makes offsetl B data valid.
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CABL SOFTKEY LABEL: Om/1m/2m (in ‘CABLE LENGTH’)

The CABL command sets the cable length.

PARAMETER:

SYNTAX:

The control paramster choices are:

Control Description
Parameter
0 Set the cable length to Om.
1 Set the cable iength 1o tm.
2 Set the cable length 1o 2m.

The default selting is CABLO.
EXAMPLE:

OUTPUT 717;"CABL1"! Sel the cable length to 1m.
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ccou? SOFTKEY LABEL: NOT ASSIGNED

CCOU? returns the BIN counts of the seiected chiannel. This com-

mand can oniy be used when the option 301 scanner interface is
instatied.

SYNTAX:

cCcou? %

COUNT OUTPUTS { ASClI FORMAT ONLY »:

S

e

bin counts - (N:Oto®)

The hin counts are output in the following order:

1.
2.

BIN' 4. BIN4 7. BIN7 10. OUT_OF_BINS
BIN2 5. BINS B BIN& 11, AUX_BIN

3. BIN3 6. BING 8. BINS

IMPORTANT POINTS:

The 4278A acknowledges the channel number on receiving a trigger
command { including the trigger command for compensation ). When
you use the trigger command for the selected channel, you must set
the bin count function to OFF. 1f you don’t, the measurement resulting
from the trigger command for the selected channet will be treated as
valid data, and the returned bin count data will include the count of the
measurement result due to the lrigger command used to select the
channel.

EXAMPLE: The following program sets the compensation data to 3, and

10
20
30
40
50
60
70
70
80
80
100

enters and displays channe! 3's hin count.

DIM Cnt(10)

CUTPUT 717;"MCOM1" | Sef the multi compen mode to ON
QUTPUT 717,"COMP1" ! Set the compensation to ON
QUTPUT 717,"CNTO" | Set the bin count to OFF
QUTPUT 717;"CNQ=3" | Sel the compen, data no. 1o 3
QUTPUT 717;""TRG" ! Set the channe!

WAIT .1 !} Waiting the channel setting

QUTPUT 717;"CCOU7?" ! Enter the bin counts

ENTER 717;Cnt(") ! Enter the bin counts

PRINT Cni(*} ! Print the bin counts

END

4-18



CLIM SOFTKEY LABEL; CLEAR LIMIT (in ‘COMPARATOHR’)

The CLIM command clears all {imif values in the limit tabie.

SYNTAX:

EXAMPLE:

CUTPUT 717;"CLIM"! Clear all limits

CNO= SOFTKEY LABEL: NOT ASSIGNED

CNO= sets the channsl number. CNO= can only be used when the
Option 301 scanner interface is installed.

SYNTAX:

C CNO:)—-— value 3

VALUE:

0o 285

IMPORTANT POINT:

The 4278A acknowledges the channe! number when the 4278A Is
triggered or when the 4278A starts a compensation measurement.
CNO= is only sent via HP-IB, the 4278A does not acknowledge the
channel number set by CNO=, To set the channel number, first send
the CNO= command, and then trigger the 4728A, or start 2 compensa-
tion measuremenl. Running the following example program selects
and triggers the measurement at channel 10

EXAMPLE:

10 OUTPUT 717;"MCOM1" ! Set the MULTI_COMPEN mode
20 QUTPUT 717;"CNO=10"! Set the compen. data no. to 10.
30 OUTPUT 717, TRG" I Trigger the 4278A to set the channel
40 END
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CNT SOFTKEY LABEL: COUNT ON/OFF {in ‘COMPARAT’OR’)

The CNT command sets BIN count to ON or OFF.

SYNTAX:

C CNT )—-) control |—

PARAMETER:

The conirol parameter choices are:

Control
Parameter

Description

¢
1

Set BIN count to OFF,
Set BIN count o ON.

The defauit setling is CNTG,

EXAMPLE:

CuUTPUT 717;"0NT} "1 Set BIN count to ON.

COMP SOFTKEY LABEL: COMPTR ONJOFF (in ‘*COMPARATOR’)

The COMP command makes the comparator valid or invalid.

SYNTAX:

C comp )—? control ——

PARAMETER:

The control parameter choices are:

Controf
Parameter

Desctiption

0
1

Make the comparator invalid.
Make the comparator valid.

The default setling is COMPO.

EXAMPLE:

CUTPUT 717;"COMP1 "l Make the comparator valid.
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COUN? SOFTKEY LABEL: NOT ASSIGNED

The CGOUN? command returns all BiN counts.

COUNT NUMBER QUTPUTS {ASCH FORMAT ONLY):

SYNTAX:

S

e} e o

bin counts (N:CGlo9)

The count outputs are in the following order:

1. BINY 7. BIN7
2. BIN2 8. BINg
3. BING 9. BINO
4. BIN4 10. OUT_OF_BINS
5. BINS 1. AUX_BIN
6. BING
EXAMPLE:

10 DM Cnt(10)

20  QUTPUT 717;"COUNT?"l Return the BIN count.
30 ENTER 717.Cnt{«)! Enter the BiN count.

60  PRINT Cnt{«)! Display the BIN count.

70 END

When you run the above program, BIN counts are returned and
dispiayed.
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CSTD=

DATA?

SOFTKEY LABEL: C= {in ‘COMPEN’)

The C8TB= command sets the standard compensation reference value
(€).

SYNTAX:

( CSTD= )—» value

VALUE:

You cannot use units (F) or suffixes (for exampie: p (pico)), with the
reference value.

IVIPORTANT POINTS:
Unit is F.
EXAMPLE:

QUTPUT 717,"CSTD=10.2E-12" Set the CSTD to 10.2pF

SOFTKEY LABEL: NOT ASSIGNED

The DATA? command retums the measurement values. The data
output formmat is selected by DFMT command. .

SYNTAX:

IMPORTANT POINTS:

When "UNBAL" is displayed on the L.CD, the output data returned is
2.0000CE20. When "----." is displayed on the LCD, the output data
returned is the measured value.

EXAMPLE:

10 QUTPUT 717;"TRIG2"Set the trigger mode to EXT_TRIG
20  OUTPUT 717;""TRG"! Trigger the 4278A.

30  WAIT .11 Wait for the end of the measurement.

40  QUTPUT 717;"DATA?"! Return the data.

50 ENTER 717;C,D! Enter the data

60  DISP C,D! Display the data.

70 END

When you run the above program, the 4278A is triggered, a measure-
meni taken and measurement data displayed.
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DBIN SOFTKEY LABEL: NOT ASSIGNED

The DBIN command selects the data with BIN NO or the data without

BIN NO when the DATA? command returns the data.

SYNTAX:

C DBIN )——» controt F——

PARAMETER:

The control parameter choices are:

1

Control Description
Parameter
0 Set to return the data without the BIN NQ,

Set to return the data with the BIN NO.

The default setting is DBINQ.

{1) Data cutput is as follows when returning the data without
the BIN NO.

10 forren

Data output is as follows when returning the data with the
BIN NO.

BT O S T T

{2

BiN NG. returns the INTEGER variable (0~10) as foliows:

BiN Number ‘BIN Name

b
QWP NI L OO 2O

OUT_OF_BINS
BINT
BIN2
BIN3
BIN4
BINS
BING
BIN7
BING
BINO

AUX BIN

EXAMPLE:

CQUTPUT 717;"DBIN1"I Set to return the data with BIN NO.
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DDIG

DEND

SOFTKEY LABEL: 4/5/6 DIGITS {in ‘DISPLY CONTRL")

The DDIG command sets the number of digits displayed.

SYNTAX:

( DDIG }—> contro! ——

PARAMETER:

The conlrol parameter choices arg:

Control Description
Parameter
4 Set the 4 display digits
5 Set the 5 display digits
6 Set the € display digits

The default setting is DDIGS.

EXAMPLE:

QUTPUT 717,"DDIG4"t Set the 4 display digits.

SOFTKEY LABEL: NOT ASSIGNED

The DEND command ends the data continucus output mode.

SYNTAX:
IMPORTANT POINTS:
When "UNBAL" is displayed on the LCD, the cuiput data returned is
2.00000E20, When "--——-" is displayed on the LCD, the oulput data
returned is the measured value.
EXAMPLE:
10 OUTPUT 717;"TRIG2" Set the TRIG_MODE to EXT_TRIG
20  OUTPUY 717;"DST"! Start the data conlinuous mode
3¢ FOR =110 10
15 OUTPUT 717, TRG"! Trigger the 4278A
50 ENTER 717;C,D! Read the 4278A’s data
60 PRINT C,D! Display the readings
70 NEXTI
80 QUTPUT 717;"DEND"! End the data continuous mode
8G END
When you run the above program, data is returned and displayed ten
times.
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DFMT SOFTKEY LABEL: NOT ASSIGNED
The DFMT command sets the data output format.

SYNTAX:

( DFMT }——.\ control ——}

PARAMETER:

The control parameter choices are:

Control Description
Parameter
3 Set the data output format to ASCH format
2 Set the data oulput format to BINARY format

The detault setting is DFMT1,
DIFFERENCE OF ASCH FORMAT AND BINARY FORMAT:
The differance between the ASCHl and BINARY formals is as follows:
ASCIt format
{1) When the data without a BIN no. are refurned:
With a fixed length of 12 ASCI characters to display the

32-bit fioating point numbers that are used for the data A
and B as follows:

DATA A DATA B

m ‘ SN.NNNNNESNN CRLFAEO! A

{2} When the data with BIN NO are returned:

A fixed fength of 12 characiers to display 32-bit floating
point numbers that are used for the data A and B, and a
fixed length of & characters that are used to display 16-bit
integer numbers that are used for the BIN number as
follows:

DATA 4 DATA B BIN NO.

SN.NNNNNESNN j—-a . SR.NNNNNESNN ° m M .

S:+or-, NiCto9)
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DFMY

{cont.}

no»
o m
 m
nm
nm
nm
nm
nm

BIN NO returns an INTEGER variable (0-10) as
foliows:

BiN Number BIN Name

QUT_OF_BINS
BIN1
BiN2
BiN3
BiN4
BINS
BING
BIN7
BINS
BING

AUX_BIN

@ B~ & b W o O

-
o

BINARY format

The BINARY format is 2 64-bit floating point binary number specified in
{EEE Slandard 728-1982. This is the same data format used by the
HP Series 200 computers. The syntax diagram used for the BINARY
format is shown below:

v | 12 ¥ parapvie [ crimmol S

This is a biock data fisld initiated by a unigque code, the number,
{#)sign. A second byte, (A), designates the data type. L1 and 1.2 is
the block {L1: high byte, L2: fow byte). The count inciudes ali data
bytes and the terminator, CR/LF (2 bytes}, if they are used.

Data byte (8 bytes) for BINARY format is represented as foliows:

EEMFFF FFFF FFFF FFFFFFF
FFFFFF FFFF FFFF FFFFFFL
Where:

S is the sign bit of the fractional part

E is the exponent part

M is the most significant bit of the fractional part.
F ls an intermediate fractional bit

L is the least significant fractional bit
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DFMT {1} When data is returned without the BIN NO,
{cont.) the data byte ioop is repeated twice.

{2) When data is returned with the BIN NO, the data byte logp is

repeated iree times.

EXAMPLE:

QUTPUT 717,"DFMT2"1 Set te BINARY format,

DPAG SOFTKEY LABEL: MEAS/LIMIT/SORT/STATUS PAGE {in ‘DISPLY PAGE’)

The DPAG command sels the display page format.

SYNTAX:

( DPAG Hcoatrol 3]

PARAMETER:

The control parameter choices are:

Lontrol
Parameter

Description

B WA

Set the display format o MEAS PAGE.
Set the display format to LIMIT PAGE.
Set the display format to SORT PAGE.

Set the display format to STATUS PAQE,

The default setting is DPAGH.

EXAMPLE:

QUTPUT 717;"DPAG2"1Set to the LIMIT PAGE,
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DST

DSTD =

SOFTKEY LABEL: NOT ASSIGNED

The PST command starls the data continuous output mode.

SYNTAX: DST

IMPORTANT POINTS:

When “UNBAL" is displayed on the LCD, the oulput daia returned is
2.00000820. When “----." s displayed on the LCD, the output data
returred is the measured value.

EXAMPLE:

10 QUTPUT 717;"TRIGZ2" Set the TRIG_MODE to EXT_TRIG
20 QUTPUT 717,"DST" Start the data continuous mode

30 FOR i=1to 10

40 CQUTPUT 717;".TRG"! Trigyer the 4278A

50 ENTER 717,C,Df Read the 4278A’'s data

60 PRINT C,D! Display the readings

70 NEXTi

80 OUTPUT 717;"DEND" End the data continuous mods

80 END

When you run the above program data is returned and displayed ten
times.

SOFTKEY LABEL: D= {(in ‘COMPEN’)

The DSTD= command sels the standard compensation reference value
{D). '

SYNTAX:

(‘ DSTD:)—A value 3

VALUE:

You can not use a suffix (for example: m (milli}}, with the reference
value.

EXAMPLE:

QUTPUT 717,"DSTD=0.0002" Set the DSTD to 0.0002
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DTIM=

DVAL.

SOFTKEY LABEL: DELAY(mS)= {in ‘MEAS TIME?)
The DTIM command sets the delay tims.

SYNTAX:

(_ DTiM= )——) value +——3

VALUE:

You can not use a suffix {for example: m (milli)), or a unit {s) with the
delay time value.

IMPORTANT POINTS:
Unit is ms, and the setling range is 0~1000ms.
EXAMPLE:

QUTPUT 717;"DT1M=360"! Set the delay time to 360ms.
SOFTKEY LABEL: MEAS/TOL VALUE (in ‘DISPLY CONTRL)

This command selects either the MEAS VALUE display mode or the
TOL VALUE display mode,

( DVAL )""" control —>{

PARAMETER:

SYNTAX:

The control parameter choices are:

Control Description

Parameter
1 Set the display mode to MEAS VALUE.
2 Set the display mode to TOL VALUE,

The defauit setting is DVAL1.
IMPORTANT POINTS:

The DVALZ2 command can not be used whan the limit mode s set to
the SEQ MODE.

EXAMPLE:

OUTPUT 717;"DVALZ2" Set the display mode 1o TOL VALUE.
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ERR? SOFTKEY LABEL: NOT ASSIGNED

The ERR? command returns the error message number.
SYNTAX:

IMPORTANT POINTS:
When the error does not occur, 0 (zero} is returned.
EXAMPLE: {Returns and displays the error number.)
10 QUTPUT 717;"ERR?"t Return the error number
20  ENTER 717;A | Read the error number
30  DIiSP A | Display the error number
40 END
FREQ SOFTKEY LABEL: 1kHz/1MHz (in ‘SIGNAL SOURCE")

The FREQ command is used to set the test frequency.

( FREQ )——-’ control S

PARAMETER:

SYNTAX:

The control parameter choices are:

Control Description
Parameter
1 Set the test frequency to tkHz.
2 Set the test frequency to 1MHz.

The default setting is FREQ1.
EXAMPLE:

QUTPUT 717,"FREQZ2"! Set the test frequency to 1MHz
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GSTD=

HIAC

SOFTKEY LABEL: G= (in ‘COMPEN’)

The G8TD= command is used to sst the standard compensation refer.
ence value (G).

{(  @s1D= )—-’i vatue >

SYNTAX:

VALUE:

You cannot use a unit (S) or a suffix (for example: p {pico)), with the
reference value.

IMPORTANT POINTS:
Unit is 8.
EXAMPLE:

QUTPUT 717,"GSTO=10E-3"! Set the GSTD to 10MS$
SOFTKEY LABEL: OFF/ON @1MHz {in ‘HI ACC MODE’)

The HIAC command is used to set the HI ACC MODE for 1MHz
measurements.

(  HAC Y3 control p>|

PARAMETER:

SYNTAX:

The control parameter choices are:

Contrg! Description
Parameter
o Set the Hi ACC MODE to OFF,
1 Set the HI ACC MODE to ON.

The defaull setting is HIACO,
IMPORTANT POINTS:

When the HIAC command is sent at 1kHz, this cammand is ignored.
EXAMPLE:

OUTPUT 717;"HIAC1"! Set the HI ACC MODE to ON

4-31



iTiM SOFTKEY LABEL: SHORT/MED/LLONG {in “MEAS TIME”)
The ITIM command sets the integration time.

SYNTAX:

( §TIM )—) control }—>]

PARAMETER:

The control parameter choices are;

Control Description
Parameter

1 Set the integration lime to SHORT.
2 Set the integration time to MED.
3 Set the integration time to LONG.

The default setling is 1TIM3.
EXAMPLE:

CUTPUT 717;"TIM2 Set the INTEG.TIME to MED

LMOD SOFTKEY LABEL: % TOL/ABS TOL/SEQ MODE (in ‘COMPARATOR’)
The EMOD command is used to set the limit mode.

SYNTAX:

( tMOD —>1 control —){

PARAMETER:

The control parameter choices are:

Conirol Description
Parameter

1 Set the limit mode to % TOL MODE.
2 Set the limit mode o ABS TOL MODE,
8 Set the limit mode to SEQ MODE.

The dsfault setting is LMODA.
EXAMPLE:

QUTPUT 717,"LMOD2" Set the limit mode to ABS TOL MODE.
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LOAD SOFTKEY LABEL: NOT ASSIGNED

The LOAD command loads the selting conditions from the memary
card.

SYNTAX:

«

QUTPUT 717;"LOAD" Load from the memery card.

EXAMPLE:

LPAR SOFTKEY LABEL: Cp-D/Cp-Q/Cp-Q/Cs-D/Cs-Q/Cs-Rs (in ‘COMPARATOR?)
The LPAR command sets the limit parameter.

SYNTAX:

( LPAR H control ——>]

PARAMETER:

The conbrol parameter choices are:

Contro! Description
Parameter

Set the limit parameter to Cp-D.
Set the limit parameter to Cp-Q.
Set the limit parameter to Cp-G.
Sei the mit parameter to Cs-D.
Set the limit parameter {0 Cs-Q.
Set the limit paramster to Cs-Rs.

DO WA

The default setting is LPARY.
EXAMPLE:

QUTPUT 717;"LPAR2"! Set the limit parameter to Cp-Q,
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MCOM

MPAR

SOFTKEY LABEL: ON/OFF { in ‘MULT! COMPEN’ )

MCOM toggles the multi compensation mode ON and OFF. This com.

mand can only be used when the Option 301 scanner interface is
installed.

SYNTAX:

MCOM control |

PARAMETER:

The control parameter choices are:

Control Desgription

Parameter
0 Set the MULTI _COMPEN mode to OFF.
1 Set the MULTI_COMPEN mode to ON.

The default setting is MCOMO.

EXAMPLE:

QUTPUT 717,"MCOM1" { Bet the MULTI_COMPEN mode to ON

SOFTKEY LABEL: Cp-D/Cp-Q/Cp-G/Cs-DfCs-Q/Cs-Rs
{in ‘MEAS PARMTR”)

The MPAR command sets the measurement parameter,

SYNTAX:
( MPAR )—) control s
PARAMETER:
The controt parameter choices are:
Control Description
Parameter
i Set the measurement parameter tc Cp-D.
2 Set the measurement parameter to Cp-Q.
3 get the measurement parameter to Cp-G.
4 Set the measurement parameter to Cs-D.
5 Sel the measurement parameter {o Cs-Q.
6 Set the measurement parameter {0 Cs-Rs.

The default setting is MPAR1.

EXAMPLE:

CUTPUT 717,"MPAR3"! Set the meas. parameter to Cp-G.
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NOM=

OFFA=

SOFTKEY LABEL: NOT ASSIGNED

The NOM= command is usad to set the nominal value in the tolerance
mode.

SYNTAX:

| ( NOM= )-*‘value e

VALUE:

You cannot use units {for example: F), or & suffix (for example: p {pico),
with the nominal value.

EXAMPLE:
QUTPUT 717;"NOM=10E.12"
! Set the nominal value to 10pF.
SOFTKEY LABEL: OFS A= {in ‘OFFSET’)
The OFFA= command is used to sei the offset A data.

SYNTAX:

( OFFA= value i

VALUE:

You cannot use units {for example: F), or suffixes (for exampie: p
{pico)}, with oftset A data.

IMPORTANT POINTS:
Unit is F.
EXAMPLE:

QUTPUT 717,"OFFA=10E-12"15et the offsat A data to 10pF
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OFFB=

OPEN

SOFTKEY LABEL: OFS B= (in “OFFSET")

The OFFB= sommand is used to set the offset B data.

SYNTAX:

( OFF&:)——) value ||

VALUE:

You cannol use units {for example: 8), or suffixes {for example: p
(pico)), with ofiset B data.

IMPORTANT POINTS:

The Offset B daia unit depends on the measurement parameter when
this command is sent.

EXAMPLE:

CUTPUT 717;"OFFB820.0001"1Set the pffset B data to 0.0001

SOFTKEY LABEL: OPEN ON/GFF (in ‘COMPEN’)

The OPEN command makes open compensation data valid or invalid,

SYNTAX:

{ OPEN ™ control 4l

PARAMETER:

The corntrol paramester choices are:

Cantrol Description

Parameter
0 Make the open compen. data invalid.
1 Make the open compen. data valid.

The defauit setting is CPEND.
EXAMPLE:

QUTPUT 717,"0PEN1"! Make the open compen. data valid
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OoPM? SOFTKEY LABEL: NOT ASSIGNED
OPM? returns the open compensation measurement data ( ASCII for-

mat only }. Running the following example pregram returns and dis-
plays the open measurement data.

SYNTAX:

EXAMPLE:
10 QUTPUT 717;"0PM?" ! Relurn the open meas. data
20 ENTER 717;C,G ! Read the open meas. data
40  PRINT C,G ! Display the open meas. data
50 END
O8C= SOFTKEY LABEL: OSC (V)= {in ‘SIGNAL SOURCE")

The 08C= command seis the 0SC LEVEL.

QQSCE )—5 value —

SYNTAX:

VALUE:

You cannot use units (V} or suffixes (for example: mimilil)}, with the
0SC LEVEL. The defauli setting is OSC=1.0(V).

IMPORTANT POINTS:

The Unit is V. The OSC LEVEL can be sst from 0.1V to 1.0V in 0.1
steps.

EXAMPLE:

OUTPUT 717,"QSC=0.3"t8et the OSC level to 0.3V
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RA SOFTKEY LABEL: AUTO/100pF/1nF/10nF/100nF/1 uF/10UF/100KF

(in ‘MEAS RANGE?)

The RA command sets the measurement range to 1kiz.

SYNTAX:

{ RA )—-> control F—3

PARAMETER:

The control parameter choices are:

Control
Parameter

Description

~N O O D LN -2 O

Set the measurement range 1o AUTO,
Set the measurement range to 100pF,
Set the measurement range to 1nF.
Set the measurement range to 10nF.
Set the measurement range o 100nF.
Set the measurement range to 1luF,
Set the measurement range to 10UF.
Set the measurement range to 100uF.

The default selting is BAQ.

EXAMPLE:

QUTPUT 717;"RA1"iSet the meas. range to 100pF.
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RB SOFTKEY LABEL: AUTO/1pF/2pF/4pF /8pF/16pF/32pF/64pF/128pF/256pF/
512pF/1024pF {in ‘MEAS RANGE’)

The RB command sels the measurement range to 1MHz (HI ACC

MODE: OFF).

SYNTAX:

(RB

H control —

PARAMETER:

The control parametsr cheices are:

Control
Parameter

Description

© o ~N O DA W N = O

—y
[w ]

11

Set the measurement range o AUTO.
Set the measurament range to 1pF.
Set the measurament range to 2pF.
Set the measurerment range o 4pF.
Set the measurement range to 8pF.
Set the measurement range to 16pF.
Set the measurement range to 32pF.
Set the measurement range to 64pF.
$et the measurement range to 128pF.
Set the measurement range to 256pF.
Set the measurement range to 512pF.

Set the measurement range to 1024pF.

The detault setting is RBO.

EXAMPLE:

QUTPUT 717,"RB1"ISet the measurement range to 1pF.
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RCNT

SOFTKEY LABEL: RANGE(pF)= (in ‘MEAS RANGE”)

The RC= command sets the measurement range to t1MHz {HI ACC

MODE: ON}.
SYNTAX;
RC= value |F—l
VYALUE:

You cannot use unites (F), or suffixes {for example: m (milli)), with the
measurement range. The default selting is RC=2.56E-10{256pF).

IMPORTANT POINTS:
The unit is F. The measurement range can he set from OpF to 2048pF.
EXAMPLE:
QUTPUT 717;"RC=2048E-12"1Set the measurement range to
2048pF
SOFTKEY LABEL: RESET COUNT {in "COMPARATOR")

The RCNT command resets the BIN counts.
SYNTAX:

EXAMPLE:

QUTPUT 717;"RCNT"! Reset the BIN counts.
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REVP . SOFTKEY LABEL: REVERS PARMTYR (in ‘COMPARA’YOR’)

The RE

SYNTAX:

VP gcommand can be used 0 reverse the limit parameters.

( REVP > controf el

PABAMETER:

The control parameter choices are:

Control Description
Parameter
c Set the originat limit parameter.
1 Reverse the limit parameter.
The default setting is REVP{.

EXAMPLE:

OUTPUT 717;"REVP1"1 Reverse the fimit parameter

SHM? SOFTKEY LABEL: NOT ASSIGNED

SHM?

returns the short compensation measurement data ( ASCH for-

mat only ). Running the following example program refurns and dis-
plays the short measurement data.

SYNTAX:

EXAMPLE:

10
20
40
50

SHM?

QUTPUT 717;"SHM?" t Return the short meas. data
ENTER 717;L,R ! Read the short meas. data

PRINT L,R ! Display the short meas. data

END
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SHOR SOFTKEY LABEL: SHORT ON/OFF (in ‘COMPEN’)

The SHOR command makes the short compensation data valid or

invalid.
SYNTAX:
( SHOR )——) control b
PARAMETER:
The conirol parameter choices are:
Control Description
Parameter
0 | Make the short compen. data invalid.
1 Make the short compen. data valid,

The default setting s SHORO.

EXAMPLE:

QUTPUT 717;"8HOR1 "l Make the short compen. data valid

SLiM= SOFTKEY LABEL: NOT ASSIGNED

The SLIM= command seis the highfiow limit of the secondary
parameter,

SYNTAX:

( sums )f vaue |

VALUE:

You cannot use units (for example: F), or suffixes {for example: m
{milli}), with the limit value.

IMPORTANT POINTS:

The unit of the secondary parameter depends on the limit parameter
when the command is sent.

EXAMPLE:

QUTPUT 717;"SLIM=0.0001,0.0002"
1 Set the lirnit of sec.para 1o 0.0001-0.0002.
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SPAR SOFTKEY LABEL: C-D/C-Q (in ‘COMPEN"}
The SPAR command sets the parameter for standard compensation.

SYNTAX:

{ SPAR 3 CONtro! jommo

PARAMETER:

The control parameter choices are:

Coantrol Pescription
Parameter
1 Sat the parameter to C-D.
2 Set the parameter to C-G.

The default setling is SPAR1,
EXAMPLE:

QUTPUT 717;"SPAR2" Set the parameter to C-G.

STD SOFTKEY LABEL: STD ON/OFF (in ‘COMPEN’)

The STD command makes the standard compensation data valid or
invalid,

SYNTAX:

STD CONLO! foumyy

PARAMETER:

The contro! parameter choices are:

Control Description

Parameter
Q Make the std. compen. data invatid.
1 Make the std. compen. data valid.

The default setting is STDO.
EXAMPLE:

QUTPUT 717;"8TD1™ Make the sid. compen. data valid.
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STM? SCOFTKEY LABEL: NOT ASSIGNED
8TM? returns the standard compensation measurement data { ASCit
format only ). Running the following example program returns and
dispiays tha standard measurement data.

SYNTAX:

STM? . .

EXAMPLE:
10 CUTPUT 717;"STM?" | Return the STD meas. data
20  ENTER 717;C.D | Read the $TD meas. data
4Q PRINT C,D ! Dispiay the STD meas. data
50 END
STOR SOFTKEY LABEL: STORE (in ‘“MEMORY CARD")

The STOR command stores the setting conditions to the memory card.

OQUTPUT 717;"STOR"! Store to the memory card.

SYNTAX:

EXAMPLE:
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STR? SOFTKEY LABEL: NOT ASSIGNED

STR? returns the standard compensation reference data { ASCH format

only ). Running the following example program returns and displays
the standard reference data.

SYNTAX:
EXANPLE:
10 QUTPUT 717;"STR?" ! Return the Standard ref. data
20 ENTER 717.C,D | Read the standard ref. data
40  PRINT C,D t Display the standard ref. data
50 END
TRIG SOFTKEY LABEL: INT/EXT/MAN TRIG (in ‘TR}IG MODE’)

The TRIG command is used to set the trigger mode.

SYNTAX:

( TRIG }——é confrof >

PARAMETER:

The control parameter choices are:

Control Description
Parameter

Set the trigger mode to INT TRIG.
Set the trigger mode to EXT TRIG.
Set the trigger mode to MAN TRIG.

The default setting is TRIGT.

EXAMPLE:

OUTPUT 717,"TRIG2" Set the trigger mode to EXT TRIG.
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VMON SOFTKEY LABEL: MONITR OFFfOPEN/SHORT/STD/STD REF/OFFSET/
LIMIT NOM (in ‘VALUE MONITR')

The VMON command selects the monitor display on the monitor line.

( VMON )"‘" control —-3|

PARAMETER:

SYNTAX:

The control parameter choites are:

Control Description
Parameter

Set the monitor display to OFF.

Set the monitor display to QPEN data.

Set the manitor display to SHORT data.
Set the monitor display to STD meas data.
Set the monitor display to STD ref data.
Set the monitor display to offset data.

Set the monitor display to nominal value.

NO b

The default setting is YMONI1,

EXAMPLE:

CUTPUT 717,"VMON2"t Set the monitor display to OPEN data
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XOP SOFTKEY LABEL: OPEN COMPEN (in ‘COMPEN’)

The XOP command is used to get the open measurement data.
SYNTAX:

EXAMPLE:

QUTPUT 717;"XOP ") Measure the open data.

XSH SOFTKEY LABEL: SHORT COMPEN (in ‘COMPEN’)

The XSH command gets the shorl measurement data.
SYNTAX:

(e D—

EXAMPLE:

CUTPUT 717;"XSH"! Measure the short data.

XSTD SOFTKEY LABEL: STD COMPEN (in ‘COMPEN")

The XSTD command gets the std measurement data.
SYNTAX:

EXAMPLE:

OUTPUT 717,"XSTD"! Measure the std measurement data.
XTmpP SOFTKEY LABEL: TEMP COMPEN (in ‘COMPEN")

This XTMP command minimizes error that may occur in the analog
measurement circuit due to temperature change.

EXAMPLE:

SYNTAX:

OUTPUT 717;"XTMP"! Minimize temperature induced error
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*CLS SOFTKEY LABEL: NOT ASSIGNED

The *CLS command clears the status byte,
SYNTAX:

EXAMPLE:

QUTPUT 717;""CLS " Clear the status byte.

*IDN? SOFTKEY LABEL: NOT ASSIGNED

The *IBN? command returns both ihe instrument’'s mode¢l name and
the ROM version nurnber as follows;

HEWLETTPACKARD,4278A,0000A00000,REVn.nn

Where:

REVn.nn is ROM version number.
SYNTAX:
EXAMPLE:

10  DIM A$[38]

20 OUTPUT 717,""IDN?" Returns the identification
30 ENTER 717;A%! Read the identification

40  PRINT A$! Display the identification

50 END

When you run the above program, the instrument’s identification is
returned and displayed.
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*LRN?

SOFTKEY LABEL: NOT ASSIGNED

The *LLRN? command returns the 4278A’'s current status.

RETURN FORMAT:

SYNTAX:

The current instrument’s conditions are returned as follows:

e
NS

D S Ty

The grder of the relurned commands is as follows:

Order | Command | Order | Command | Order | Command
1 MPAR 15 SPAR 27 CNT
2 FREQ 16 C8TD= 28 LPAR
3 0SC= 17° DSTD= 29 REYP
4 HIAC or 30 LMOD
5 BA GSTD= 31 AUX
6 RS 18 AOFF 32 NOM=
7 RC= 19 OFFA= BiIND=
8 171V 20 BOFF or
2 AVE= 21 QFFB= BLIM
10 DTIM 22 DPAG 33 SLIM
11 CABL 23 DDIG 34 TRIG
12 OPEN 24 DVAL 35 DFMT
13 SHOR 25 VMON 36 OBIN
14 STD 26 compP

™

The returned command depends on the setting parameter
of STD compensation when the *LAN? command is sent.

*  The returned commands depend on the limit mode when
*LRN? command is sent.

EXAMPLE:

10 DiM Lra${750]

20  OUTPUT 717;""LRN?"I Returns the current conditions
30  ENTER 717;Lrn$! Read the current conditions

40  PRINT Lmn§! Dispiay the current conditions

50 END

When you run the preceding pragram, the cument instrument's condi-
tions are returned and displayed.
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*LRN? {cont.)
NOTE

All commands returned by *LAN? command can be used as mulliple commands
by using semicolon (;).

For example: OUTPUT 717;"FREQ2;HIAC1;AVE=4"

*OPT? SOFTKEY LABEL: NOT ASSIGNED

The *OPT? command returns all option numbers as follows {ASCI
format only).

4D
/o
option no. . {N:O109) .
SYNTAX:
EXAMPLE:

10 DIM Opt$is0]
20  QUTPUT 717;"*QPT?"f Returns all option numbers
3C  ENTER 717;0pt8! Read all option numbers
40  PRINT Opt$! Display all option numbers
50 END
When you run the above program, alil option numbers are returned and
displayed.
*RST SOFTKEY LABEL: NOT ASSIGNED

The *RST command resets the 4278A. But the interface function
remains (for example: HP-IB remote condition remains).
SYNTAX:

EXAMPLE:

QUTPUT 717;"RST"! Reset the instrument
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*SRE SOFTKEY LABEL: NOT ASSIGNED
The *SRE command masks the SRQ {Service Reguest).
SYNTAX:

in the default instrument state the setting is "SRED {(all zeros: all bits
masked). *SRE ranges from *SREOQ to *SRE255. The *SRE command
must be set in accordance with the following table.

VALUE:

Status Bit i “
B7 (always 0) - -
B6 (RQS) Not maskable
B5 (Error) Mask BS enable BS SRQ
B4 (Always 0} . -
B3 {End status) Mask B3 enable B3 SRG
82 (ignore trigger) Mask B2 enable B2 SRQ
B1 {End of Conversion} Mask B1 enable B SRQ
BO {Meas. camplete) Mask BO enable BO SRQ

For example:

*SRE Description

*SRE1 £nable BO for SHQ

*SREZ2 Enable B1 for SRQ

*SRE3 Enable B) and B1 for SRQ

*SRE4 Enable B2 for SRQ

*SRES Enable B3 for SRQ

*SRE32 Enable B5 for SRQ

"SRE4H Enable 80, B2, B3, 85 for SRG
EXAMPLE:

QUTPUT 717;""RSE1" Enabie BO for SRQ.
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*SRE?

*STB?

*TRG

SOFTKEY LABEL: NOT ASSIGNED

The "SRE? command returns the input value of the *SRE command.
SYNTAX:

EXAMPLE: {(Returns and dispiays the input value of the "§RE command.)
10 QUTPUT 717.""SRE?"| Returns the *SRE’s input value
80  ENTER 717;A! Read the *SRE’s inpul value

40  DISP Al Display "SRE's input value
50 END

SOFTKEY LLABEL: NOT ASSIGNED

The *STB? command returns the status byte without clearing the sta-

tus byte.
SYNTAX:

EXAMPLE: {Returns and displays the status byte.}
10 QUTPUT 717, STB?" Returns the status byte
30  ENTER 717:A! Read the status byte

40  DISP Al Dispiay the status byte
50 END

SOFTKEY LABEL: NOT ASSIGNED

The *TRG command iriggers the instrument when the trigger mode is
set to EXT_TRIG.
SYNTAX:

EXAMPLE: Triggers the 4278A once.
10 OQUTPUT 717;"TRIG2" Set TRIG MODE {o EXT TRIG.

20  OUTPUT 717, TRG"I Trigger the instrument
30 END
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COMMAND FUNCTIONAL ORDER
This list covers all commands in their functional order as follows:

MEASUREMENT
COMPENSATION
OFFSET
DiSPLAY
COMPARATOR
LIMIT TABLE
MEMORY CARD
DATA QUTPUT
SELF TEST
OTHERS

CRINDG DO -

sy

NOTE

@ indicales a selected command as power-on defauit setting.

4-53



1. MEASUREMENT

Function

Measurement Parameter: Cp-D
Cp-Q
Cp-Q
Cs-D
Cs-Q
Cs-Rs

Frequency: TkHz
1MHz

High Accuracy Mode: OFF
‘ ON

Trigger: internal
Extemat
Manual

OSC LEVEL:

Range: AUTO RANGE at 1kHz
100pF at 1kHz

1nF at 1kHz

10nF at 1kHz

100nF at 1kHz

1uF at 1kHz

10UF at 1kHz

100uF at 1kHz

AUTOQ RANGE at 1MHz
1pF at IMHz
2pF at 1MHz
4pF at 1MHz
8pF at 1MHz

16pF at 1Kz

32pF at 1MHz

84pF at 1WiHz

128pF at 1MHz

256pF at TMHz

§12pF at 1MHz

1024pF at 1MHz

Range at 1MHz Hi-ACC mode)

Integration Time: SHORT
MEDIUM
L ONG

Average Rate:

Delay Time:

Cable Length: om
im
2m
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MPAR1
MPAR2
MPAR3
MPARS
MPARS
MPARG

FREQ1
FREQ2

HIACO
HIACY

TRIGT
TRIG2
TRIG2

0s8C=

RACQ
RAt
RA2
RA3
RA4
RAS
RAS
RAY

RBY
RB1
RB2
RE3
RB4
RBS
RB&
RB7
RB8
RBS
RB10
RB1
RC=

mimit
iTiM2
ITIM3
AVE=
DTIM=
CABLO

CABL1
CABL2

@

@

@

@



2. COMPENSATION

Function Code
OPEN: OPEN OFF OPENC @
OPEN ON OPEN1
OPEN MEAS Xxop
OPEN MEAS Query: oPM?
SHORT: SHORT OFF SHORO @
SHORT ON SHOR1
SHORT MEAS XSH
SHORT MEAS Query SHM?
STANDARD; STD OFF STDO @
STD ON STD1
STD MEAS X$TD
STD MEAS Query STM?
STD Parameter {C-D) SPARY @
STD Parameter (C-G) SPAR2Z
Reference Value {C) CSTD=
Reference Value (D) DSTD=
Reference Vatue (G} GSTD=
Reference Value Query STR?
Temperature Compensation: XTMP
Multi Compensation: MULTI-COMPEN MODE OFF MCOMO @

MULTI-COMPEN MODE ON MCOM 1
Channel Number Selection CNQ=

3. OFFSET
Function Code
OFFSET A: OFF AOFF0 @
ON AQFF1
Input data OFFA=
OFFSET B: OFF BOFF0 @
ON BOFF1
Input data OFFB=
4. DISPLAY
Function Code
Display Page: Measuremenl Page DPAGT @
Limit Page DPAG2
Sont Page DPAG3
Status Page DPAGA
Display Digit. 4 digits DDIGY
5 digits DDiG5
6 digits DRIGE @
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4. DISPLAY Function

{cont.}
Dispiay Value:
Value Monitor:
5 COMPA
Function
Comparator:
BIN Count:

BIN Count Query:

Measurement Value
Tolerance Value

Monitor OFF

OPEN MEAS Vaiue
SHORT MEAS Value
STD MEAS Value
5TD Reference Data
OFFSET Data

Limit Nominzal Vahe

OFF
ON

OFF
ON

BIN Count Query of Selected Channel:

6. LIMIT TABLE

Fungction
Clear All Limits:

Limit Parameter:

Reverse Parameter:

Limit Mode:

Limit Value:

Cp-0
Cp«Q
Cp-G
Cs-D
Cs-G
Cs-As

OFF
ON

% Tolerance Mode
Absolute Tolerance Mode
Sequential Mode

Nominat Value

BINt Limits in TOL MODE
BIN2 timils in TOL MODE
BIN3 Limits in TOL MODE
BIN4 Limits in TOL MODE
BINS Limits in TOL MODE
BING Limits in TOL MODE
BIN7 Limits in TOL MODE
BING Limits in TOL MODE
BINS Limits in TOL MODE
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DVALT @
DVAL2

VMONG @
VMONT1
VMON2
VMON3
VIION4
VMONS
VMONG

Code

COMPO @
comMP1

CNTO @
CNTT

COUN?

cecou?

Code
CLIM

LPART @
LPAR2
LPAR3
LPAR4
LPARS
LPARS

REVPO @
REVP1

LMOD1 @
LMOD2
LMOD3

NOM=
BINT=
BiNZ2=
BIN3=
BiNg=
BINS=
BiNG=
BiN7=
BIN8=
BIN9=



6. LIMIT TABLE

{cont)
Boundary Limils
in Sequential MCDE BLIM=
Limits of
Secondary Parameter SLiM=
7. MEMORY CARD
Function Cade
Store to Memory Card: STOR
L.oad from Memory Card: LOAD
8. DATA QUTPUT
Funclion Code
DATA Query: DATA?
DATA Format: ASCIH formsat DFMTHY
BINARY format DFMT2
BIN DATA Output: DATA without BIN No. DIBIND
: DATA with BIN No. DBIN1
PATA Continuously Qutput:
Start continuous mode nsT
End continuous mode DEND
8. SELF TEST
Function Code
Enter Selt Test: TENT
Test NO.: TNO=
Self Test Start: TST
Self Test Abort; . TAB
Test Data Guery: TDA?
Self Test End: TEND
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10. OTHERS
Function
Clear Status Byte:

identification Query:

Learn Device Setup Query:

Option fdentification Query:

Reset the instrument:
Masking Status Byte:
Masking Resister Query:
Read Status Byte:
Trigger:

Error Number Query:
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+CLS
JDN?
+LAN?
+OPT?
R8T
+SRE
SRE?
STB?
.TRG

ERR?



4-2-7. DATAIFORMAT AND DATA TRANSFER

The 4278A offers two data formais, ASC! and BINARY, to transfer data to the controlier over ~
the HP.IB bus. The data transfer rate for each data format is different.

1. ASCH Fermat

ASCIl Format is the default data output format. When DFMT1 is active the 4278A trans-
fers data using the ASCIl format.

NOTE
When "UNBAL" is displayed on the LCD, the cutput data returned is 2.00000E20.
When “-----" is displayed on the LCD, the output data returned is the measured
vafue.

There are two ASCil formats, measurement data without a BIN number, and measure-
ment data with a BIN number.

(1) Measurement data without the a numbset:

This output data format uses a fixed length, 25 ASCHl characters, as shown
below.

DATA A DATA B

SN.NNNNNESNN . SN.MNNNNESNN Y CRLFAEO!

S:+or-, N:Qto?9)

{2) Measurement data with a BIN numbher:

This output data format uses a fixed iength, 32 ASCIl characters, as shown
below.

DATA A DATA B BIN ND.

SN.NNNNNESNN ‘ SN.NNRNNESNN . m M A

(S:+or-,N:0Ot09)

The BIN number is returned as an integer {(0~10) as follows.

BIN number BIN Name

0 OUT_OF_BINS
BIN1
BINZ
BINS
BIN4
BINS
BING
BINY
BINS
BIND

AUX_BIN

QWO ~NMKBhWN -

—
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2. BINARY Format (IEEE 64 BIT Format):

The BINARY format is the 64-bit fioating point binary number as specified in IEEE Stan-
dard 728-1982. This is the same daia format used by the HP Series 200 computers.

NOTE
When "UNBAL" is dispiayed on the LCD, the output data returned is 22.00000E2Q.
When "-....” is displayed on the LCD, the cutput data returned is the mea-
sured value.

The syntax diagrams used for the BINARY Format are shown below.

L1 — 2 DATA BYTE / CRLFAEO! /l—é

4 bytes

This data field is initiated by a unique code, the number sign (#). A second byte, {A),
designates the data type. L1 and L2 are the block {L1: high byte, L2: low byle). The
count includes ali data bytes and the terminalor, CR/LF (2 bytes), if they are used.

Data byte (8 bytes) for BINARY type is represented as {ollows.

SEEEEEEE EEEEMFFF FFFFFFFF FFFFFFFF
FEFFFFFF FFFFFFFF FFFFFFFF FFFFFFFL

Where:

S is the sign bit of the fractional part

E is the exponent part

M is the most significant bil of the fractional part
F is an intermediate fractional bit

L is the ieast significant fractional bit

Real Numbers {RN) can be defined as follows.

1) If Exponent part >= 1 then

2(Expcment part-1023)

S
RN={-1} X x (1.Fractional part)

2} it Exponent part=0 then

S -1022 ,
RN={-1) x 2 % (0.Fractional part)
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3) i Exponent part=0 and Fractional part=0 then

RN=0

For example:

a) It the sign bit=0, the exponent pari=all ones (1023) and the fractional
part=ail ones this format represents ~ +2.0,

b} BINARY 84-bit data

g11111+t1 11113000 0000C0OCO0 00000CGO00 O
00000000 000C0C00C0 0000DCOO0C0 O0DOCGOCCO0O

represents +1.5.

There are two BINARY formats, measurement data without a BIN number and measure-
ment data with a BIN number.

(1) Measurement data without a BIN number:
The data byte ioop is repeated twice, (for data A and data B)
{1} Measurement data with a BIN number:

The data byte loop is repeated three limes, {for data A, data B, and the BIN
number)

As described previously, sach data format has a differant data transter rale. Table 4-2
lists typical dala transfer rates,
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Table 4-2. Typical Data Transfer Rate

1. Data transfer rate using the ENTER command with an HP 9000 Series 300 model
310 computer,

Format Data Type Transfer Rate
ASCIt Data without BIN NO. approx. 7.8ms
Data with BIN NO. approx. 8.5ms
BINARY Data without BIN NO, approx. 4.8ms
Data with BIN NO, approx. 5.2ms

2. Data transfer rate using the TRANSFER command with an HP 9000 Series 300
mode! 310 computer.

Format Data Type Transfer Rate
ASCII Data without BiN NO. approx. 4,3ms
Data with BIN NO, approx. 4.3ms
BINARY Data without BIN NO, approx. 4.2ms
Data with BIN NO. approx. 4.2ms
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4-2-8, STATUS BYTE

The status byle resister is an 8-bit word that the 4278A places on the HP-IB bus when it is
serially polied.

The value of gach bit indicates the status of an internal 4278A function. Bits are set 1o ™"
and reset o "0". The individual bit assighments of the status byle are shown bsiow.

Table 4-3. Status Byte Assignments

BIT Information Description
O{LSB) o/ | Measurement Complete
1 on End of Conversion
2 on Ignore Trigger
3 on End Status
4 0 always G (zero)
5 on Error
6 o RQS {Request Service)
7{MSB) o always 0 {zero)

A description for each bit follows:

BIT 0 (Measurement Complete):
Bit 0 is set when a measurement is completed.
BIT 1 (End of Conversion):

Bit 1 is set when an analog measurement is complsted (the measurement data
does not become valid simultaneously wilh the setting of bit 1).

BIT 2 {lgnore Trigger}:
Bit 2 is set under the folfowing conditions.

1. When the instrument is set to the External Trigger Mode, the external triggsr
signal is recieved during previous measurament and data output.

2. When the instrument is set to the Manual Trigger Mods, the TRIGGER key on
the front panel is pressed during previous measurement and data cuiput.
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BIT 3 {(End Status):
Bit 3 is set when the following operations are completed.
1. End of open/short/standard compensation measurement
2. End of the self test
3. End of the EEPROM operation
BIT 4 (always G):

Bit 4 is always set to O {zero).

BIT & {Error):

Bit 5 reflects the logica! OR of ali error conditions in the instrument. The error
conditions include all HP-IB, all hardware, and operation errors.

BIT § (RQS (Request Service)k

Bit 6 is set when the instrument puils the SRQ line low. This bit is cleared
when a serial-poil is performed and is non-maskable.

BIT 7 {always O):
Bit 7 is always 0 (zero).
NOTE

1. The status byle is cleared, set to 0 {zero), when the *CLS command is
used, or when it is serially polied while bit 6 of the status byte is set to 1.

2. The stalus byte can he read by sending the *STB? guery common som-
mand. The status byte will not be cleared by this command.

NOTE
Masking the Status Byle

A service request will be generated when any unmasked bit in the status byle is set.
The SRQ mask may be loaded by sending an *SRE command followed by an ASCHl
mask byle. In the default instrument state the setling is *SRED {(all zero: all bits
masked). *SRE ranges from *SRED {o *‘SRE255.

For exampie: *SREA Enable BO for SRQ
*SRE2 Enable B1 for SRQ
*SRE3  Enable 80 and B1 for SRQ
*SRE4  Enable B2 for SRQ
*SRES Enable B3 for SRQ
*SRE32 Enable 85 for SRQ
*SRE45 Enable BO, B2, B3, BS for SRQ
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4-2.9, SAMPLE PROGRAM

This paragraph conlains sample programs that can be run either on the HP 9000 Series 200 -
(BASIC) or HP 1000 (FORTRAN).

Sample Program 1 {For the HP 9000 Series 200)
This sample pragram demenstrates the ASCII format data transter,

1 ASSIGN B8Hp4Z78a TO 717
2@ REMOTE BHp4278a

3@ QUTPUT BHp4d78as; "#ROT”
49 QUTPUT BHp4278a: "TRIGZ"
5@ QUTPUT BHp4278a: " vSREL”
B@ QUTPUT @Hp4278a; "OFMTI " 42784 control setting
78 QUTFUT BMp4Z278a;“DBINT”
89 QUTPUT BHp4278a; "COMPL”
99 ON_INTR 7 60TO Meas_end
192 FOR I=1 70 180

110 ENABLE INTR 7;2

120 OUTPLUT ®HpaZ7B8a; *I1RG"

130 Wailing:B0T0D Waiting Measurement

140 Meas_end:DISABLE INTR 7

159 5=5P0LL{ BHp4276a )

160 OUTPUT @Hp4278a; "DATA7"

170 ENTER @Hp4278a;0,D,B Data transfer and display
180 PRINT C,D,B

190  NEXT 1

200  END

A description of each program fine foliows:

fines  10: Agsign address 717 to the HP 4278A.
20: Put the HP 4278A into the REMOTE mode.
30: initiglize the 4278A,
40: Set the trigger mode to EXT_TRIG.
50: Enable BO tor SRQ.
60: Set the dala output format to ASCH,
70. Set the data output with BIN number.
80: Set the comparator to ON. .
90: Go to the Meas_end label lins, on receiving an SRQ interrupt.
100: Repeat until the loop counter passes a specific value,
110: Enable the interrupt.
120: Trigger the HP4278A.
130: Wwait for the end of the measurement.
140: Disable the interrupt.
150: Clear the stalus byte.
160: Read the data with a BIN numbsr,
170: Enter the data with a BIN number.
180: Display the data with a BIN number.
190; Repeat until the loop counter is greater than the specified value.
200: &nd the program.
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Sample Program 2 (For the HP 1 000}

This sample program uses the HP 1000 to run the sarmme as sample program 1. The LU
number is 25,

FTN7X, L
PROGRAM SVC
DIMENSION NAME(4),IPARM(S5)
CHARACTER CDATA*32
DATA NAME/S,!SVC '/
IDLU=25
CALL RMOTE(IDLU)
WRITE (IDLU,' ("*RST") ')
WRITE (IDLU,'("TRIG2")')
WRITE (IDLU,!{"*SREL")?')
WRITE (IDLU,' ("DFMT1"}')
WRITE (IDLU,'("DBINL")')
WRITE (IDLU,'{"COMP1")"')
CALL SRQ (IDLU,1,NAME)
DO I=1,100
WRITE (IDLU,' ("*TRG")')
CALL EXEC (6,0,1)
CALL RMPAR (IPARM)
CALL STATS (IDLU,ISTATUS)
WRITE (IDLU,'("DATAZ")?)
READ (IDLU,200) CDATA
WRITE (1,200) CDATA
200 FORMAT (A32)
ENDDO
CALL SRQ (IDLU,1,0)
END
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Sample Program 3 (for the HP 9000 series 200)

This sample program demonstrates the BINARY format data transfer.

19 IMTEGER Header t Header_2
26 ASSIGN BHp4Z7Ba TO 717:FORMAT CON
30 AGSIGN BBinary TO 717;FORMAT OFF
40 REMOTE @Hp4278a
5@ OUTPUT @Hp4Z78a; "+RST"
B QUTPUT BHp4Z78a;"TRIGZ"
278a;"*SRET” .
;g ES?F:E; E:ﬁiéigz; ’ D!%‘Mgé" 4278A contro! setting
9@ OUTPUT eHp4Z78as "DBINT”
100 QUTPUT BHpdZ278a;"COMPL™
119 ox INTR 7 GOTD Meas_end
e’ ] FOR I=1 70 109
138 ENABLE INTR 732
148 QUTPUT ®Hp4278a;"»THGE"
150 Waiting:i607C Baiting Measurement
169 Meas end:DISABLE INTR 7
179 $=SPOLL{@Hp4278a }
1680 QGUTPUT @MpdZ78Ba; "OATAT"
199 ENTER @Binary;Header_ i Header_2,C,0,B | Data transfer and display
200 FRINT € .,0 .8
21@ NEXT I
220 ENG

A description of each program line follows:

lines

10
20:
30:
40:

50:

60.

70:

80:

90:
100:
110:
120;
130:
140:
150;
160:
170:
180:
190:
200:
210:
220:

Declare Header_1 and Header_2 as INTEGER varlables.
Assign address 717 1o the 4278A and set it to ASCIL.
Assign address 717 to the 4278A and set it {o BINARY.
Put the 4278A into the REMOTE mode.

initialize the 4278A.

Set the trigger mode to EXT_TRIG.

Enable BO for SRQ.

Set the data output format to BINARY.

Set the data with BIN number.

Set the comparator to ON.

Go to the "Meas_end" label line on receiving an SRQG interrupt.
Repeat untii the loop counter is > the specified value.
Enable the interrupt.

Trigger the 4278A.

Wail for the end of the measurement.

Disable the interrupt.

Ciear the stalus byte.

Read the data.

Enter the data.

Display the data with the BIN number.

Repeat until the loop counter is greater than the specified value.
£nd the program.
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Sample Program 4 {For the HP 8000 series 200)

This sample program demonstrates setting up the 4278A and storing the 4278A's setlings to

the memory card.

.20,0

-an
s

a1 ,0.01"
22 ,0.02"
05.,0.83"
24 ,6.04"
@5 B.@5"
1¢.,0.10"
28"
50 .9.50"
ea,1:00"

12 ASSIGN BHpAZ278a TO 717
20 REMOTE @Hp4278Ba

39 QUTPUT @Hp4278a;"#RST"
40 QUTRUT BHp4Z78a; "FREQ2"
50 QUTPUT BHp4278as"HIACE"
53] QUTPUT @Hp4Z78a; "RC=1E~-12"
78 DUTPUT @Hp4278a;"ITIM3"
80 QUTPUT @Hp4Z78a; "DTIM=5"
39 BUTPUT BHp4Z78a; "CABL2”
183  QUTPUT @Hp4Z78as “CLIN"
1@ OUTPUT @Hp4278a:"LMODI"
126 OUTPUT @Hp4Z78as“AUXT®
128 QUTPUT BHp4278a; "NOM=1E-1
148 QUTPUT @Hp4Z78a; "BINt=-0.
t5@¢  OUTPUY @HpdZ278a;"BINZ=-0.
t6@  QUTPUT @Hp4Z27Ba: "BIN3=-0,
1790 OUTPUT OHp427Bai "BIN4A=-9,
186 QUTPUT BHp4278a: "BING=-0.
19¢  QUTPUT @Hp4Z78a;*BINE=-0.
208 QUTPUT @Hpd4zZ78a; "BIN7=-0
218 QUTPUT @Hp4l278a;"BING=-2,
229 DUTPUT @Hp4Z78a; "BINI=-1.
23¢  QUTPUT eHp4z78as"SLIM=0,0.0002"
240 QUTRPUT E@HpdZ278a; "COMP1"
250  QUTPUT @Hp427Bas“CNT1”
269 OUTPUT @Hp4Z278a:“TRIGZ"
270 QUTPUT @Hp4278a;"STOR"
<82 END '

A description of each program line follows:

{ines

10
20:
30:
40:
50:
80:
7Q:
8¢
90;
100:
110:
120;
130:
140:
220;
230:
240:
250:
260:
270
280:

Assign Hp_4278a to 717.

Remote the 4278A.

initialize the 4278A.

Set the test frequency to tMHz.

Set the Hi ACC mode to ON.

Set the measurement range to 1pF.
Set the integration time to LONG.

Set the delay time to 5ms.

Set the cable iength to 2m,

Clear the Himif table.

Set the limit mode to % {olerance mode.
Set the AUX_BIN to ON.

Set the nominal value to 1pF.

Set the limit value of BINt to $0.01%.

Set the limit value of BIN9 to £1,00%.

Set the limit valus of AUX_BIN to 0 - 0.0002.
Set the comparatar to ON.

Set the BIN count to ON.

Set the trigger mode to EXT_TRIG.

Siore the 4278A’s setting to the memory card.
End this program.
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Sample Program 5 (For the HP 1000)

This sample program uses the HP 1000 to run the same program as sample program 4. LU ~
number is 25.

PFIN.7X,L

PROGRAM SVC3
IDLU=25

CALL RMOTE(IDLU)

WRITE (IDLU, ' ("*RST")*)
WRITE{IDLU, ' ("FREQ2") ')

WRITE (IDLU, ' (YHIAC1") ')

WRITE (IDLU, ' ("RC=1E-12%)"*}

WRITE (IDLU, ' {"ITIM3%") ")

WRITE (IDLU, ' ("DTIM=5")")

WRITE {IDLU, ' ("CABL2") ')

WRITE {IDLU, ' ("CLIM®) ')

WRITE (IDLU, ' ("LMOD1M") *)

WRITE (IDLU, ' ("AUX1") ¥}

WRITE (IDLU, ' (YNOM=1E~12%}")
WRITE(IDLU, ' {"BIN1=-0.01,0.01%")")
WRITE (IDLU, ' {("BIN2=-0.02,0.02")")
WRITE{IDLU, ' (¥BIN3=~0.03,0,03")")
WRITE (IDLU, ' {"BIN4=-0.04,0.04%")"1)
WRITE (IDLU, ' {"BIN5=~0.,05,0.05") ")
WRITE (IDLU, ' ("BIN6==0,10,0.10"} ")
WRITE (IDLU, ' ("BIN7=-0.20,0.20")")
WRITE (IDLU, ' ("BIN8==0.50,0.50")") : "
WRITE (IDLU, ' ("BIN9=-1.00,1.00")") =
WRITE(IDLU, ' ("SLIM=0,0.002")")
WRITE(IDLU, ' (“COMP1™) 7}

WRITE (IDLU, * (YCNT1"V) *)

WRITE (IDLU, ! {("TRIG2") ')

WRITE (IDLU, ' ("STORM) ')

END
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4-3. OPTION 201 HANDLER INTERFACE

4-3-1. DESCRIPTION

When rHandler interface Option 201 is used, the MP 4278A can easily be combined with a
component handler and a system controlier to fully automate capacitor testing, sorting, and
quality control data processing to increase production efficiency.

4-3-2. SIGNAL LINE DEFINITION

The handler interface signals are divided into the three types as follows.

Comparison Output Signals:
/BINT~/BING, /AUX_BIN, /OUT_OF_BINS, /PH! (primary parameter high reject
signal), /PLO (primary parameter low reject signal), /SREJ {secondary parameler
reject signal), /UNBAL (bridge unbalanced signal)
Control Qutput Signals:
/INDEX (Measurement compieted signal), /EOM (comparison data valid signal)
and JALARM (instrument failurs signal}
Control Input Signals:
J/EXT_TRIG (External trigger signal) and /KEY_LOCK (key entry disable signal)
This handler interface signal input/output connector, a standard 36-contact female Amphe-
nol connector, is mounted on the 4278A's rear panel. The contact assignments and a brief
description of each signal are given in Table 4-4 and Figure 4-4, The timing diagram is
shown in Figure 4-5.

NOTE

The / (back slash} in the signal name means that the signal is asserted when
low.
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Table 4-4. Contact Assighments (sheet 1 of 2}

Pin No. Signai Name Description

1 fBINY Sort judgements. Each signal's output

2 /BINZ is open collector.

3 /BING

4 /BIN4

5 /BING

6 /BING

7 JBIN7

8 JBING

9 /BING

10 JOUT OF BINS

11 JAUX BIN

12 JEXT TRIG External Trigger:

13 JEXT _TRIG -
4278A is triggered on the rising edge nf a pulse
applied to this pin when the trigger mode is set
to EXT_TRIG. '

14 EXT.DCV2 Externai DC voltage 2:

15 EXT.DCV2
DC voltage supply pins for DC Isolated inputs {/
EXT_TRIG, /KEY_LOCK) and DC Isolated out-
puts {JALARM, /INDEX, /EOM). Setting of inter-
nal jumpers must be changed when using an
internal voitage supply.

18 +5V Internal voltage supply

17 +5V

18 +5V

19 JPHI Primary Parameter High Reject
The measurement value is greater than the high
limit vaiue of BiINt1 ~ BiNG. (See Figure 4-3)

20 {PLO Primary Parameter Low Reject:
The measurement vatue is less than the low limit
vaiue of BiNt ~ BING. {See Figure 4.3}

21 /SREJ Secondary Parameter Reject:
The measurement value is not within the range of
the secondary parameter limit. (See Figure 4-3)

22 NC No Connection

23 NC Mo Connection
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Tabie 4-4. Contact Assignments (sheet 2 of 2}

Pin No. Signal Name Description

24 JUNBAL Unbalance:

The bridge is unbalanced.

25 JKEYLOCK When this line is asserted, all of the 4278A’s front
panei keys are disabled,

25 NC No Connection

27 EXT.DCVY Externat DC Voltage 1:

28 EXT.DCV1
DC voltage supply pins for DC isolated open
collector outputs, ./BIN1 ~ /BIN9, fAUX_BIN, /
OUT_OF_BINS, /PHI, /PLO, [SREJ, JUNBAL.
The setting of internal jumpers must be changed
when uging the intsrngl voltage supply.

20 JALARM This signai is asserted LOW when a SELF TEST
FAlL, POWER FAIL, or SPECIFIC CIRCUIT FAIL
occurs. When a POWER FAIL only ocowrs the /
ALARM signal is asserted low during the POWER
FAIL.

30 /INDEX The /INDEX signal is asserted when a measure-
ment is complete and the 42784 is ready for the
next DUT to be connected 1o the UNKNOWN
terminals. Measureinent data, however, is not
valid until the /EOM signal is asserled. (See
Figure 4-5).

31 {EOM End of measurement:

: This signal is asserted when the measurement
data and comparison resuits are valid. {See
Figure 4-3)

32 COM2 Common for EXT.DCV2

33 COMe

34 COoM1 Common for EXT.DCV1

35 COM1

36 COM1
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Figure 4-3. /PHI, /PLO, /SREJ Signal's Area Example

/BIN
/BN

78N
/8IN

/BIN
/BN

/BIN
/9IN
/BIN
/QUT GF BIN
FAUX_BIN

fEXT TRIG {

DNV HEN ~

JEXT.DCV2 {:

+5v

/PH |
7PLO
/SREJ

jR

/UNBAL
/KEY LOCK
N.C

}EXT.DCVI

JALARW
/ INDEX
/EOM

}comz

COMI

Figure 4-4. Pin Assignment For Handier Interface Conneclor




T1 T2

T3 T4
H_,} bt sl
| A
JEXT_TRIG . 7
(WA F|
i 11
P
/ INDEX JI } : :
) ¢ Lt
| } L
/EOM ! i \
]
i 1 HI
; | 1
DATA Previous Data Valid X Data Valid
i ) i
1 | |
TIMING / }/f\—(n :
Delay Settling Analog Calculation
Time Time Measurement  and Binning
Time Time
Time Minimum Value Maximum Value
T1 | Trigger Pulse Width 1us -
T2 | Measurement Start
Delay Time Display Time *+200us
T3 | fEOM Delay Time
After Daia Qutput 18 -
T4 | Trigger Wait Time
Atier /EOM Output Ous e

3

The settling time is changed by setting the delay time.

The display time for each display format is as follows:

MEAS TIME 4ms
LIMIT PAGE oms
SORT PAGE 2ms
STATUS PAGE Oms

Figure 4-5. Timing Diagram
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4-3.3. ELECTRICAL CHARACTERISTICS
. DC isolated Outputs {Optocoupied):

Each DC output {pins 1 through 11, pins 19 through 24, pins 29 through 31), is isolated by
using an open coliector optocoupier. The oulput voltage of aach line is set by mounting a
pult-up resistor on the handler interface board. The pull-up resistor can be connected to the
internally supplied voltages (+5V and +12V), or to an external voltage (EXT.DCV.1: +5V ~
+24V, EXT.DCV.2: 45V ~ +15V} by the setting jumpers, (refer fo paragraph 4-4-4),

The electricat characteristics of the DC isolated outputs are divided into two types, (See
Table 4-5). .

Since the power source for the Comparison output and Controt output signals are different,
twa cirguit commans (COM1, COM2) are available.

Table 4.5. DC Isolated Quiput Electrical Characteristics

Voitage Output Maximum
Output Signals Rating Current Circyit Common
Low High
Comparison
Signals
/BIN1~/BING Internal pull.up
JAUX BIN voltage: 4278A
JOUT_OF_BINS | <0.5V 5V-24V omA circuit common
JPHI
/PLO : External voitage
JUNBAL _ {EXT.DCV.1): COM1
Control Signals
J/INDEX internal pull-up
JEOM <0.5v 5V~15V SmA voltage: 4278A
JARARM circuit common
External voltage
(EXT.DCV.2). COM2

The simple diagram of the output signals is as shown in Figure 46 {Comparison Signals)
and Figure 4-7 (Control Signals).
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Figure 4-6. Simple Diagram of The Comparison Ouiput Signals
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HANDLER INTERFACE BOARD

‘HAMDLER
INTERFACE
CONNECTOR

>—’44-<’2 EXT.DCV 2

]

224 saLARM
>34 4 7 inDEX
>*H-’~—'~-(J /EOM
1 >-§-§--(< COM 2
wa
\_./
RZTVA

CIRCYIT COMMON

* Factory shipped jumper setting

Figure 4.7. Simple Diagram of The Conirol Output Signals

DC isolated Input (Optocoupled):

The electrical characieristics of the DC isolated input is divided into two types.

1. JEXT_TRIG
The /EXT_TRIGQ signal (pin 12 and 13) is connected o the cathode of an LED in
the optocoupler. The 4278A is Wriggered on the rising edge of the /EXT_TRIG
puise. The anode of the LED can be powered using the internal 5V and 12V
supplies, or by an external voltage source (EXT.DCVZ).

NOTE

To {imit the trigger surrent, the jumper (W8, W10, and W11) must be selscted
considering the optocoupler anade voltage being used. See paragraph 4-3-4.
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2. JKEY_LOCK

The /KEY_LOCK signal {pin 25} is connected to the cathode of the LED in an
optocoupler. AH of the 4278A’s front panel keys are disable when the /
KEY_LOCK signal is asserted. The anode of the LED can be powered using the
internal 8V and 12V supplies, or by using an external voltage source (EXT.DCV2),
which is connected lo pin 15 or 16 on the handler interface conneclor.

The off state voltage thigh level} of the /KEY_LOCK (pin25) and /EXT_TRIG (pin12, 13)
signals depends on the pull-up voitage selected using jumpers (W5, W8, and W7).

A diagram for the input signais is shown in Figure 4-8.

The electrical characteristics of the signals are listed in Table 4-6.

HANDLER INTERFACE

CONNECTOR HANDLER INTERFACE 80ARD
M2V +BV
17775 < T wrl wejws
]
wo  3i6a
ZEXT_TRIG 12 : Iw%:o Siin
9>‘ 13 H 1.4
<] 8
| I * e —
750R
ZKEY..LOCK
Y EL D PR, 4
Vv
i

* Factory shipped jumper setting

NOTE

If the internal pull-up voltage is selected, COM2 circuit commaon must be cannect.
ed to the 4278A’s circuit common by jumping W8.

Figure 4-8. Handler interface Input Signal Diagram
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Tabie 4.6. Typical Electrical Characteristics

Signat Input Voltage Input Current (Low) Circuit Commen
Pull-up Voltage

LOW | HIGH LAY i2v 18V

internal peili-up
Voltage: 4278A
eircuit common
JEXT TRIG | <1V | BV~18V [ 11.imA | 10.5mA | 13.5mA
External puli-up
Voltage: COM2

internal pull-up
Voltage: 4278A
clreuit common
JKEY LOCK| <1V 1 5V-18V | 5.2mA | 14.5mA 18.5mA
External pull-up
Voltage: COM2

4.3-4, SETTING UP THE HANDLER INTERFACE BOARD
In selecting the signal outputs (Open coliector, internal voltage outputs, or External voltage

outputs), jumpers on the handler interface board must be set. A description of each of the
eleven jumpers (W1 ~ W11), is given in Table 4.7, and'their location is shown in Figure 4-9,
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Table 4-7. internal Jumper Settings

Jumper No. Shorted Jumper Signals
w1 DC isplated outputs are not isolated. /BIN1 ~ /BINS
COM1 is connected to 4278A circuit JAUX_BIN
common. {(When W1 is open JOUT_OF BINS
PC 1solated outputs are isolated.) JPHE ~ JUNBAL
wa* The open collector outputs are pulied
up to the internal SV.
w3 The open coliector outputs are palted
up {o the internal 12V.
W4 The open collector outputs are pulled
up to the [EXT.DCV1(5V~-24V).
Wh? The open collector culputs are pulled /INDEX
up to the internaj +5V. {EOM
JALARM
W6 The open coliector outputs are pulled [EXT_TRIG
up to the internal +12V, /KEY_LOCK
W7 The open collector outputs are putled

up to the EXT.DCV2(5V~15V}.

wé DC isoiated cutpuls are not isolated.
COM2 is connected to 4278A circuit
common. (When W8 is open

DC Isolated outputs are isolated).

we? Trigger cutrent miting resister JEXT_TRIG
is 316€2. WO shaould be shorted
when EXT.DCV2 is between 5V to 6V
or WS is jumped.

W10 Trigger current limiting resister
Is 31152, W10 should be jumped
when EXT.DCVZ is between 6V to 9V.

W11 Trigger current limiting resister

is 1kQ2. W11 should be shorted

when EXT.DCV2 is between 9V to 15V
or W8 is jumped.

W2, W3, and W4 must be left open, or only one of them can be jumped at a
time. When the instrument is shipped from the factory, W4 is jumped.

W&, W8, and W7 must be left open, or one only one of themn c¢an be jumped at a
tima. When the instrument is shipped from the facltory, W7 is jumped.

¥ wWa, W10, or W11 must be jumped. When the 4278A is shipped from the factory
W11 is jumped.
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NOTE

When the Internal 8V (pin 16~18) of the handler interface connector is used by the
hangdler, elther W1 or W8 must be jumped, and either COM1 or COM2 must be
used as the 45V comman.

HANDLER INTERFACE BOARD

Figure 4-9. Jumper Locations

To set up the jurmpers and pull-up resistors, perform the following steps.
Procedure:

1. Disconnect the power cable from the 427BA and allow lime (a few minutes}, for
internal capacitors to discharge.

WARNING }

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN 4278A 1S IN OPERATION AND
JUST AFTER IT IS POWERED DOWN., ALLOW A FEW MINUTES FOR THE INTER-
NAL CAPACITORS TO DISCHARGE.
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2. Disconnect the two rear feet which lock the top cover and rear panel together.
3. Fully loosen the top cover retaining screws {ocated on the rear of the top cover.

4. Slide the top cover towards the rear and lift it off. The top shieid plate wili be
visible.

5. Remove the top shield plate to expose the PC boards.
8. Disconnect the flai cable connecied o the handler interface board.
NOTE
The handier interface board is the one with the black and orange exiractors, See

Figure 4-10.

7. Reinstall the handier interface board.

o T— — s et e ettt

iod G o j

Front 3 Rear

Handier IfF board

Figure 4-10. Handler interface Board Locations

8. To set the jumpers for the comparison output signais, follow the following flow
chart,
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START

)

The puil-up veitage of the output signals:

(1} Use the internal voltage
(2) Use the external voltage

Pull-up voitage:

{1) Use +5V
(2) Use +12V

(1)

(2}

2

Pull-up resistors:

(1} Mount on the handler {/F

board

(2} Mount on the handler

n

{2)

Setting 1

Setting 2

Setling 3

Sefting 4

9. Set the jumpers in accordance to Table 4-8, (See Figure 4-11).

10. Mount the pull-up resistors for the comparison output signais when pull-up resis-

tors are called for In Tabie 4-8.

Table 4-8. Jumper Setting 1

Setting Jumper Seuing Circuit Pull-up Pull-up
Number Wi W2 W3iwq Common resistor voltage
1 $§ I8 (10 iIQ 4278A's COM Regquired internal+5v
2 § {0 |8 |©O 4278A's COM Reguired internai+12V
8 010 [Q 8 cOoM1 Reguired EXT.0CV.A
(5V-24V)
4 010 |0 10 ComM1 Not required -
O: OPEN
S: SHORT
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NOTE

Use the following equation to determine the value of the pull-up resistors.

Vplv)

R{kﬂ]z -—n-nénn—-

Where,

Vp: Pull-up voltage
R: Puilup resistor

The typical puli-up resistors are as follows:

Pull-up voltage

Puli-up resistor

HP Part number

S5V
12v
24v

1,78k
3.186kQ
8.25kQ

PNQ757-0278
PN06£8-3154
PNO757-0441

HANDLER INTCRFACE BOARD

Figure 4-11. How to Set Up the Handier interface Board 1

12. To set up the jumpers for the control output signals, follow the flow chart given

in step 8.

13. Set the jumpers in accordance to Table 4-8, {See Figure 4-12).
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Table 4-9. Jumper Settings 2

Setting Jumper Setting Circuit Pull-up Puti-up
Number W5 | W6 [ W7 W Common resistor veitage
1 § 10 10 |8 4278A's COM Requirsd internal+SV
2 O |§ (O |8 427BA's COM Required: internal+12Vv
3 0 {0 |8 |10 COM2 Required EXT.DCV.2
(5V~15V)
41 0 {0 {0 {0 COMZ Not required -
O: OPEN
S: SHORT

' When input signals are used, only W7 is jumped, {a pull-up resistor is not
required),

14. Mount the pull-up resistorg for the control output signais when the pull-up resis-
fors are required in Tabie 4.8,
NOTE
Use the following eguation 10 delermine the value of the pull-up resistors.

Vplv
M s

Where,
Vp: Pull-up voitage
R: Pull-up resistor

The typical pull-up resistors are as follows:

Pull-up voltage Pull-up resistor HP Part number
Y 1.78kQ PNO757-0278
oV 3.16Kk2 PNQG757.0279
12V 4.22k2 PNQOGS8-3154
15v 5.11kQ2 PNO757-0438
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HANDLER INTERFACE BOARD

Figure 4.12. How to Set Up the Handler interface Board 2

15. Set the jumpers for the input signais in accordance with Table 4-10 (See Figure
4-13}.

NOTE

The drive voltage of the input signals uses the pull-up valtage for the control
signals.

Table 4-10. Jumper Settings 3

Drive Vollage Jumper Setting Circuit
WS | W0 w1l Common

internal +5Y ) O o] 4278A's circuit common
Internal +12V Q (¥ S 4278A's circuit common
EXT.DCV.2 (5-6V) ) O () CcOoM2
EXT.DCV.2 (6-8V) (e S [e] cOMe
EXT.DCV.2 {9~15V) o) O [ COM2

O: OPEN

S: SHORT
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HANDLER INTERFACE BOARD

Figure 4-13. How to Set Up the Handler interface Board 3

16. Replace the handler interface board, iop shield plate, rear feet, and {op cover,
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4-4. OPTION 202 HANDLER INTERFACE

4-4-1. OPTION 202 DESCRIPTION

The Option 202 Handler Interface can be configured to physically and electrically interface
the HP 4278A to the following handlers:

» Palomar Model M16 Handler
¢ Paiomar Modet M11 Handler
s Q-Corporation RTR2 Handler
* Isumeca 83 Handler

EA Model MO13 Handler

By configuring the Option 202 Handler Interface Board { determining and installing the
jumpers as required for your handler, see Table 4-14 ),
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482, tNTERFACE SIGNAL DEFINITIONS

Option 202 uses three typés of handler interface signals, control input, controt outputs, and

binning resuits. The following descrives the function of, and gives the pin asslgnments for
the Option 202 Handler Interface 1/O signals.

NOTE

A back sfash " /", in front of the signal name means the signal is asserted when it
is LOW.

Control input:
The control input signhal is:

START IN Trigger signat sent to the 4278A to start a measurement. Rising
and falling edge triggering signals are handied by installing
jumper W12 or W13 on the Option 202 Handler Interface board.,

Contro! Output:
The control output signals are:

EQC An opto-isolated signal output by the 4278A to t{ell the handler
when the end of conversion occurs. Al the End Of Conversion
the 4278A enters the compensation, calculation and comparison
phase and the handier is free to ready the next DUT for testing.
The assertion ievel for EOC is selected by installing jumper W3,
W4, or W5 on the Option 202 Handler Interface board.

BUSY An oplo-isolated signat output by the 4278 telling the Handier
that the 4278A is busy performing a measurement, comparison,
or calculation. The assertion level of BUSY is controlied by
installing W6 or W7 on the Option 202 Handier interface board.

Binning Result Qutput

[BING ~ /BIN10 Qutptd signals from the 4278A telling the handier the compari-
son resuits. The handler sorts the capacitors hassd on this
information.
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Table 4-11. Pin Assignments

Pin Signal Name Description
No.
1 Common isolated Cormmon
2 Bin 0 Bin sorting resuits Opto-isolated
3 Bin 1 open caliector output
4 Bin 2
5 8in 3
6 8in 4
7 Bin 5
8 Bin 6
9 Bin 7
10 Bin 8
11 Bin 9
12 + 5V OUT + 5V for external use.
13 System Ground instrument Logic Ground
14 START IN Trigger Input {Signal from Handler)
15 EQC End of Conversion A/D output
18 Bin 10 Bin 10 Sorting result (samé as BIN 0 -~ §)
17 + 5Y autpit when jumper W1 is installed
18 BUSY BUSY (conversion, calculation) oulput
19 ~ 36 No Connection

BIND: QUT_OF _BINS
BIN10: AUX BIN
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19~36
r NO CONNECTION

Figure 4-14. Handler Interface Conneclor Pin Assignments
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L e 1% I S J.E Sl
Ws.12 b | I
or 1 [
¥y,10,13 : I ;
I
START IN H ]
1 [
. i | ;
I¥8,13 ' .
or 1 Lo
19,16,12 i |
i
'

[ w6 :
BUSY
: S—
! t
BIN PAYA Pruvious Blin Nata V.ﬂi‘d x 2 Bin Yata Vaiid
TIMERG i E E
/. ; 2 g _
detey tae [ Nl S e
Settling Jime
Time
Time Description Min, Max.
T1 Trigger Pulse Width 5us (W1 Open)
50us (W11 lustalied)
T2 Measurement Delay Time Display Time
+ 200us
13 EO0C Delay Time after ius
Comparison Data output
T4 | Trigger Wait Time Ous
after EOC output

NOTE

The wait time before setlling varies with the delay time selected. When the delay time
is set to 0 sec. then the wait time is 0 sec,

Figure 4-15. Timing Diagram
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4.4-3. ELECTRICAL CHARACTERISTICS AND TIMING
Opto-isolated Input:

The START IN input trigger signal can be opio-isolated by installing jumpers W8 and W1l
while leaving jumper position W8 open. When this input is used as an opto-ispiated input it
is current driven and requires 5 ~ 80mA for proper operation. For TTL level trigger input
signals, install jumper W8 and leave jumper positions W8 and W10 open.

Opto-Isolated Ouiputs:

The outputs from the 4278A are Opto-Isolated for added interfacing flexibility and to increase
reliability through reduced noise pickup. Provisions have been made for mounting pull-up
resistors connected to + 5V on board for systems using TTL logic levels, otherwise the sup-
ply voltage ( 24¥ maximum ), and the pull-up resistors are iocated in the handler ( the com-
bination of pull-up resistor and pull-up supply voltage used must result in a current through
. the opto-isolator of less than 86mA ). The opto-isolator commeon supply path can be con-
nected to or isolated from the 4278A's system ground with jumper W2. Insialling jumper W2
connects the opto-isclator common to the 4278A’s syslem ground.

Table 4-12. Electrical DC Characteristics of Opto-{solated Outputs

Output Signais Yoltage Qutput Level Maximum
Current
Low High
Binning Signals
/BIND ~ /BIN10 < 0.5V 5.24v" 80mMA

Cantrol Signals
EOC < 0.5V 504y 80mA

BUSY < 0.5V 5 .24y 80mA

1 Depends on the value of pull-up vollage used. The pull-up voltage on the handler
interface board is + 5V, and up o 24V can be used from an external source ( from
the handler ).
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Figure 4-16, Simplified Binning Output Schematic
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Figure 4-17, Simplified Control Output Schematic
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Opto-Isolated Inputs:

+5Y \)

JEXTTRG £

HANDLER INTERFACE
CONTROL INPUT

"o
+8V ‘ HANDLER

INTERFACE

i Wi .
e;;l? o j CONNECTOR

U4 JIA
OPTO- b~ )| START IN
ISOLATOR g 14
3 2 we
‘t
Jid
L o )| comuon

Figure 4-18. Handler Interface input Schematic
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Tabie 4.13, Yypical input Electrical Characteristics.

Input Signal tnput Current
Low High
START IN (Opto-isolated) 0 - 2501A 5 ~60mA
Input Voltage

2.0V { Input Current= 5mA )

input Threshold Voltage

Low High

START IN (TTL Level) 0.8v 1.6V

Input Current

Low High

-0.4mA 20uA

P Schmitt-Trigger input, hysteresis = 0.8V.

2 Do not use less than 5mA, oplo-isolator must have 5mA minimum for proper
gperation.
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4-4-4. CONFIGURING THE OPTION 202 HANDLER INTERFACE BOARD

Setting up the Option 202 Handler interface board consists of installing jumpers and pull-up
resistors as reguired. Tabtle 4-14 lists the jumpers and puli-up resisiors to install for various
handiers on the markei. Figure 4-20 shows the iocations of the handier interface jumpers,
Figure 4-21 shows the locations of the pull-up resistors on the handler interface board, and
Figure 4-22 shows the location of the handler interface board in the 4278A.

Table 4-14. internal Jumper Setlings

Handler EOQC ; BUSY | STARTIN | +5, GND Note

Detault w4 W6 wa, 10, 13 Default jumpers
instaited at the
tactory

PALOMAHR M16 | WS W6 W8, 13 Wi, 2 Mount 1.78KQ pull-up

resistors at

locations R101 ~ R113
for BIN 0 ~ BIN 10,
EQC, and BUSY,

PALOMAR M11 | W4 wWe W8, 12 Wi, 2 MOUNT 1.78KQ pull-up
rasisiors at

locations R10t1 - R113
for BIN £ ~ BIN 10,
EQC, and BUSY.

Q Model RTR2 | W4 W5 w9, 10, 13 Wi, 2

ISUMECA W4 Wo we, 10, 11
and Wi3

EA Naodel 015 w4 W6 We, 10, 12
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Table 4-15. Jumper Definitions

Jumper Definition When installed

wi +5V Is supplied to pin 17.

w2 COMMON is connected to the system ground. When + 5V from the
handler interface is used, this jumper must be installed.

W3 EOC is asseried LOW when the measurement is completed and the
4278A is ready for the nexi DUT.

wq EQC is asseried HIGH when the measurement is compieted and the
42784 is ready for the next BUT.

W5 EOC is asserted LOW while the measurement data and comparison
resulis are invalid.

ws BUSY is asserted HIGH while the measurement data and comparison
resuits are invaiid.

w7 BUSY is asserted LOW while the measurement data and comparison
resuits are invalid.

ws Sets the START IN input to operate at TTL levels, W8 and W10 rmust
be left open.

W9, W10 Opfto-isolates the STARBT IN input, both W9 and W10 must have

jumpers instalied and W8 must be teft open.

w1t Adds a 0.1uF capacitor 1o filter cut noise on the START IN input.

w12 Sets the 4278A to trigger on the falling edge of the START IN input
signal { Opto-lsolator ).
Sets the 4278A to trigger on the raising edge of the START N input
signal { TTL).

w13 Sets the 42784 to irigger on the raising edge of the START iN input

( Opto-isolator ).

Sets the 4278A 1o trigger on the falling edge of the START IN input
signal ( TTL ).
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i you arg using one of the handlers listed in paragraph 4-4-5 perform steps 1 through 6 ¢f
the following general configuration procedure, and then go to the setup exampla for your
handler and install the pull-up resistors and jumpers as directed. Use the [foliowing pro-
cedure to configure the Option 202 Handier interface Board for a handler not listed in para-
graph 4-4-5. The general iming diagram is shown in Figure 4-19,

L F2 T3 T4
¥8,12 ! " fet
oT (
¥W9,10,13 1

i
START IN

l,ws,,xs__/_\
or

we,10,12

ORI (U UG P i, |

=
N

8—
’ =
&
k-
: -
e e L e L B L 3

| {
| i

WS ! i i

\ i %"‘L-

1 I 1

) ) !

1 1 i

" 1
| 1

Wo i ] i

BUSY | I
Lw —— .

tl

4 ]

i f i

1
{ i

Il } |

1 3 I

BIN DATA Previous Bin Data Valid { Bin Data Valid

| £

1 { t

TIMING : ; I

L1t 3 j

-

¥

\\ﬁﬂ{,/ﬁ\\ﬁﬁ_d<:
Analog Calcnlation and
Measurement Binning Time

Settiing 1ime

Tinme

Delay Time

Figure 4-19. General Timing Diagram
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Generat Configuration Procedure:

1.

10,

11.

12.

13.

14.

Disconnect the 4278A's power cord and allow enough fime ( a few minutes ) for the )
intarnal supply filter capacitors to discharge.

Disconnect the two rear feet which iock the top cover and rear panet together.

. Fully loosen the top cover retaining screws located at the rear of the top panel.
. Slide the top cover towards the rear and it it off to expose the top shield plate.

. Remove the tap shield plate 0 gain access to the PC boards.

Disconnect the flat cable connected to the handler interface board.

NOTE

The handler interface has Brown and Orange exiractors. Refer to Figure 4-22 for
the location of the handler interface board.

. It the comparison output signals are TTL levels signals and these signals are not

pulled up by the handier, determine the puli-up resistor vaiue ([ 1.78K s
recommendsd ) and referring to Figure 4-21 for the locations of the BIN pull-up resis-
tors, install the pull-up resistors.

if the control outputs { EOC, BUSY } are to be TTL Jevel signals and these signals are
not pulled up by the handler, determine the pull-up resistor vaiue (1.78K is
recommended ) and referring fo Figure 4-21 for the locations of R112 (EOC} and
R113 ( BUSY } instali the pull-up resistors.

. Refer to Table 4-15 to determine which jumpers to install o configure the EOC and

BUSY outputs.
Use Figure 4.20 to iocate the location of the required jumpers and install the jumpers.

Refer o Table 4-15 to determine the jumpers required to configure the START IN
input.

tige Figure 4-20 o find the iocation of the required jumpers and install the jumpers.
Install the contigured handler interface board into the 4278A.

Replace the top shield plate, rear feet, and top cover.
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Figure 4-20. Configuration Jumper Locations

Figure 4-21. Pull-Up Resistor Locations
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Figure 4-22. Handler interface Board Location
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4-4-5. CONFIGURATION EXAMPLES
Setup example information consisting of handler interface board configuration, timing dia-

grams, list of signals used, logic levels used, and other special information pertaining to the

handler under discussion will now be given. Setup examples are given for the following
handiers:

s Default Configuration 4-105
e Paiomar Mode! M16 4-107
¢ Palomar Mode! M11  4.109
e Q-Corporation RTRZ 4-111
e lsumeca 83 4-113

e EA Modet MO15 4-115
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o DEFAULT CONFIGURATION

The Standard setting is the configuration of the Option 202 handler interface board as it is
shipped from the factory. The timing for the default setup is shown in Figure 4-23 for

reference,

START IN
Raising
Edge
Trigger
ECC
BUSY
BIN DATA

Figure 4-23. Tirning for Default Setup
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Standard Configuration:

1. Configure the following interface signals by installing the jumpers as shown in Figure
4-24,

START IN  Install jumper at W3, W1D and W13
BUSY install jumper at Wé
EOC install jumper at W4

Figure 4.24. Default Jumper and Pull-Up Resistor L.ocations

2. Install the configured handier interface board into the 4278A.

3. Replace the top shield plate, rear teet, and top cover.
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* PALOMAR MODEL M1§

Have you performed steps 1 through 6 of the general procedure given in paragraph 4-4-4 7
If not, do so now, then return to this procedure. The Palpmar M16 Himing diagram is shown

in Figure 4-25 for referance.

START 1IN

Falling
Edge
Trigger

EOC

BUSY

Figure 4.23. Palomar M16 Timing
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Palomar M186 Configuration Procedure:

1. Configure the following interface signals by instaliing the jumpers as shown in Figure
4.286.
START IN  install jumper at W8 and W13
BUSY Install jumper at W6
£0C install jumper at WS

Figure 4-26. Palomar M16 Jumper and Puli-Up Resistor Locations

2. All YO signals are TTL level so you must install all pull-up resistors to + 5V { install
pull-up resistors R101 ~ R113). Refer to Figure 4.26 for the puli-up resistor
locations. :

3. Bring + 5V out through pins 12 and 17 of the handler interface rear panel connector
{ install a jumper al W1 for + 5V and at W2 for the COMMON connection ). Refer to
Figure 4-28 for the localions of W1 and W2,

4. install the configured handler interface board into the 4278A.

5. Replace the top shisld plate, rear feet, and top cover.
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« PALOMAR MODEL M11

Have you performed steps 1 through 6 of the general procedure given in paragraph 4.4.47 =
If not, do so now, then return and continue with this procedurs. The Paiomar M11 timing
diagram is shown in Figure 4.27 tor reference.

Raising
Edge
Trigger
START IN
BUSY

Figure 4-27. Palomar M11 /O Timing

4-108



Palomar M11 Configuration Procedure:

1. Configure the following interface signals by installing the jumpers ag shown in Figure
4.28,
START IN  Install jumper at WB and W12
BUSY install jumper al W6
EOC Instail jumper at W4

Figure 4-28. Palomar M11 Jumper and Pull-up Resistor Locations

2. Al IO signals are TTL level s0 you must instalt all pull-up resistors o + 5V { install

pull-up resistors R101 ~ R113), Refer to Figure 4-28 for the pull-up resistor
focations,

3. Bring + 5V out through pins 12 and 17 of the handier interface rear panel connector
( install & jumper at W1 for + 5V and at W2 for the COMMON connection ). Refer to
Figure 4.28 for the locations of W1 and W2.

4. Install the configured handier interface board into the 4278A.

5. Replace the top shield plate, rear feel, and top cover.
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e Q-CORPORATION RTR2

Have you performed steps 1 through 6 of the general procedure given in paragraph 4-4-4 7
if not, do so now, then return and continue with this procedure. The RTRZ timing diagram
is shown in Figure 4-29 for reference.

START IN
Raising
Edge
Trigger
BUSY

Figure 4-28. RTR2 1/0 Timing

4111



Q-Corporation RTR2 Contiguration Procedure:

1. Configure the following interface signals by installing the jumpers as shown in Figure
4.30.,
START IN install jumper at W8, W10, and W13
BUSY install jumper at Wé
EQC install jurmnper at W4

Figure 4-30. RTR2 Jumper and Pull-Up Resistor Locations

2. Bring + 5V out through pins 12 and 17 of the handler interface rear panel connector
(install a jumper at W1 for + 5V and at W2 for the COMMON connection ). Reter to
Figure 4-30 far the focations of W1 and wW2.

3. Install the configured handier interface board into the 4278A.

4. Replace the top shield plate, rear feet, and top cover.
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» ISUMECA 83

Have you performed steps 1 through 6 of the general procedure given in paragraph 4.4-4 7
if not, do so now, then return and continue with this procedure. The isumeca 83 fiming

diagram is shown in Figure 4-31 for reference.

Raising
Edge
Trigger

START IN

BUSY

Figure 4-31. isumeca 83 /O Timing
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Isumeca 83 Configuration Procedure;

1. Configure the foliowing interface signals by installing the jumpers as shown in Figure
4-32.
START IN  install jumper at W9, W19, W11, and W13
BUSY Install jumper at Wé
EOC install jJumper at W4

Figure 4-32. isumeca B3 Jumper and Pull-Up Resistor Locations

2. instali the configured handier interface board into the 4278A.

3. Replace the lop shield plate, rear feet, and top cover.
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s EA MODEL MO3$

Have you performed steps 1 through € of the general procedure given in paragragh 4-4-4 ?
it not, do so now, then return and continue with this procedure. The MO135 timing diagram

is shown in Figure 4-33 for reference.

START IN

Falling
Edge
Trigger

BUSY

Figure 4-33. EA MO15 1/O Timing
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EA MODEL MO15 Configuration Procedure:

1. Configure the following interface signals by installing the jumpers as shown in Figure
4.34,
START IN  install jumper at W9, W10, and W12
BUSY install jumper at W6
EOC install jumper at W4

Figure 4.34. EA M015 Jumper and Pull-Up Resistor Locations

2. install the configured handler interface board into the 4278A.

3. Replace the top shiel plate, rear feel, and top cover.
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4-5. OPTION 301 SCANNER INTERFACE

4-5-1. DESCRIPTION

The 4278A with the Option 301 Scanner Interface can have up to 256 sets of the compensa-
tion measurement data ({ OFEN, SHORT, STANDARD ), and any of these 258 sets of com-
pensation daia can be used for each measuremeni. { The compensation data is freguency
dependent ). The 4278A can compensate for stray admittance, residual impedance, and
other errors for each channel from the calibration plane { depends on the CABLE LENGTH
selected } to the connection contacts for the capacitor. Thersfore the 4278A with the Option
301 can accurately measure capacitance and dissipation factor values without any degrada-
tion on repeatability, or ditference between channels. Timing synchronization is aisc
provided.

The 4278A when squipped with Option 101 HP-IB interface and Option 301 scanner inter-
face, store in sequential measurement order up io 500 sets of data { measurement results
and comparison resuits ), and transter the stored data to the controller ali at once using the
DATA? command. This technique greally reduces the data transmission time via HP-IB data
transfer.

4-5-2, SCANNER INTERFACE SIGNAL INPUT/OUTPUT CONNECTOR
The scanner interface /O connector, a standard 14-contact female Amphenol connector, is

mounted on the 4278A’s rear pane! for interconnection between the 4278A and your scan-
ner. The scanner interface |/O signals are divided into three types as follows.

Channel Selectien lnput Signals:

These signals are used to select the compensation data which corresponds to a
channet number of the scanner,

JCHO to /CHT Channel Selection { 8-bit binary input )
JCH_VALID Channel Valid

Control Output Signais:

These signals are used to control the timing beiween the 4278A and the scanner.
JINDEX Measurement Complete
JEOM Comparison Data Valid

Control input Signal:

This signal triggers the 42784 on the rising edge of a puise when the trigger mode is
set to the EXT_TRIG mode.

EXT_TRIG External Trigger
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NOTE
The / { back slash ) in the signal name means that the signal is asserted when low.

The scanner interface /O connector pin assignments are shown in Figure 4-35, and ths
contact assignments and a brief description of each are given in Tabie 4-16.

JCHO /CH1
/CH2 /CH3
/CH4 /CHS
/CHb /CH7
/CH_VALID EXT_TRIG
/INDEX /EOM
EXT.DCV COMMON

Figure 4-35. Control Assignmenis
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Table 4-16. Contact Assignments

Pin No. Signal Name Description

1 JCHO

2 {CH2 Channe! Selsction Signals ( Input )

3 {CH4

4 JCHE

5 JCH_VALID Channel Vaild Signal { input bignal ). This signal
makes the channe! selection signals valid or
invalid.

6 JINDEX Measurement Compiete Signal (Quiput). /[
INDEX is asseried when g measurement is com-
pleted and the 4278A is ready for the next DUT
to be connected to the UNKNOWN terminals,
The measurement daia is not valid untii JEOM is
asserted.

7 EXT.DCV Externat DC voltage.

8 /CH1

8 J/CH3 Channel Selection Signal { tnput )

10 /CH5

11 [CH?

12 EXT.TRIG External Trigger Signal { Input ).

13 JEOM End of Measurement Signal {Qutput). This
signal is asseried when the msasurement data
and comparison results are valid.

14 COMMON Common for EXT.DCV.
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When the input/output control signals are used as follows, the scanner system will operate
more efficiently.

1.

2.

Set the scanner channel CHANNEL 8§, the first scanner channel.

Set the channe! selection signals { JCHD to /CH7 ) and the channei valid signal (/
CH__VALID ) to compensate CHANNEL 0.

Trigger the 4278A by supplying a trigger pulse through the scanner input/output
connector on the rear panel. The 4278A will acknowiedge the channel number
as CHANNEL 0, and then measure the capacitor connected to scanner channel Q
using the compensation data for channel 0.

Disassert /CH_VALID after /INDEX goes HIGH.

Set the scanner channel, channel selection signals, and the channel valid signal
to the next channst to be measured ‘when fINDEX goes LOW.

. After fJEOM goes LOW trigger the 4278A to make the measurement.

Repeat steps 4 trough 6.

The timing chart for the preceding procedure is shown in Figure 4-36.
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7L T2 T3, T4,
) i t it
H
EXT TRIG \ ’ Lo : ’
bt i
: t i !
b | ;
| /
/INDEX ¢ ®] 1
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! T \
/EOM 1 b/ \
) i
!
Cli No. / Cit N \ >< Ol N+l Y‘x
1 : l
1 ?
A 1
ZCH VALID Co! |
Ig s :
e
Time Description Minimum Mzaximum
T1 | Trigger Pulse Width tus -
T2 | Measurement Start Display Time +
Delay Time - 200us
T3 [/CH_VALID Wait Time !
After Measurament Start Ons -
T4 |Wait Time
After /JEOM Output Ous .-
T5 }/CH_VALID Puise Width 50Ms --

Figure 4-36. Timing Chart
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The scanner system setup for the preceding procedure is shown in Figure 4-37,

/CHO /CH?

SCANNER
CONTROLLER

Channel

FGE_VALID

Channel Sclector

43

=)
{ontrol Timing

B

4‘2?8A 1 /[ /I'IOM
CONRECTO!
UNENOWN }

=¥

Trigger Generator

Measurement Cahie

"

SCANNER

Figure 4-37. Scanner System Example
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4-5-3. SIGNAL ELECTRICAL CHARACTERISTICS

The electrical characteristics of the 1}0 signals are as follows.

Channel Selection Input Signals ( Optocoupled ):

The /CHO to /CH7 and /CH_VALID signals are optocoupled to isolate inputs at d¢. Each
signal is connected to the cathode of an LED in the optacoupier whigh is current driven ang
requires 5 mA to 20 mA for proper operation. The off state voltage ( high level } of each
signai depends on the pull-up voliage { EXT.DCV ) used. EXT.DCV can be get from 5 V o 15
V. The selector switches must be set according to the EXT.DCY used { Refer to Tabls 4-17 ).

External Trigger Input Signals { Optocoupled )

The EXT_TRIG signal is an optocoupied dc isolated input. This signal is connected to the
cathode of an LED in an optocoupler which is current driven and requires 6.3 mA to 15 mA
for proper operation. The off state voltage ( high level ) of each signal gepends on the pull-
up voltage { EXT.DCV ) used. EXT.DCV can be set from § V to 15 V. The bit selector

switches must be setl according to the EXT.DCV used { Refer to Table 4.17 ),

Table 4-17. Electrical Characteristics

fnput Signat Voltage [nput Bating Maximum Current
LOwW HIGH

‘/{gzic‘;ﬁ"" <1V 5Vto 15V 5 mA to 20 mA

EXT_TRIG <1V 5Vto 15V 6.3 mAto 15 mA

A diagram of the inpul signals is shown In Figure 4-38.

4.123



veiy

sreubig sinduj o4y jo weibeiq ajduns ge-¥ 2anfily

© e+ o ot e
3
HS
_ 2
% 515
"
o A
< o
- TR
Biz
0 2 -
- oll|m.
aroee e NS
I lull.......ll..].%}.:!m
} - N N
- W '3 Ld
H 3
w e
Fat)
s s
[ -
' N b
B
o D
3
-
RN S b B
1 ./ -
1
"
o
]t
- 3 o -
®
3 8
ik x>
R P
- < ——t
I - >
1 "
. B 2
‘ wy,
-a] )
i
| ” 4
m -
2
z by
H
- : ol | of
e
)
"
b ]
#
D4 Ny .
" - b YYYYYYYYY T
w
Rm ~ — |w|et|on |1 P [ =] nf o
s
ig A AAAAAAAALN
SEN ~ AAAAANNANAN
3= N e T T
£
3 RIHPITLTRY
3 cdeeedsizs
- .Mvw
o8
v




Control Output Signals { Optocoupied ):

The /INDEX and /EOM signals have open collector outputs. Each output optocoupled. The”

combination of pull up resistor and pull-up voltage must result in a current through the
optocoupler of less than 6 mA ( Refer to Table 4-18 ).

Table 4-18. Output Signal Electrical Characteristics

Signal Name | External Pull-up Voltage Maximum Current
ANDEX 15 V max. € mA
{EOM

A schematic of the /INDEX and /EOM oulput circuits are shown in Figure 4-3S.

SCANNER INTERFACE BOARD

+5V +5Y
. ——
;'464 464
SCANNER 1/F
CONNECTOR
. Us " 6f‘\
2> (| 718DEX
2 * ( 15
Us I
3 14 13

£
v
v

1 (—13 —~K (] /EOM

IR
< ¢ COMMON

hd
N

Figure 4-38. Simplified Diagram of the Ouiput Circuits
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4-5-4, SETTING UP THE SCANNER INTERFACE BOARD
When you use the rear panel scanner {/O connector two switches on the scanner interface
board must be set according to the external dc voltage ( EXT_DCV) used. Perform the
following steps.

PROCEDURE:

1. Disconnect the power cable from the 4278A and allow time { a few minutes ) for
the internal capacifors to dischargse.

WARNING
DANGERQUS ENERGY/VOLTAGE EXISTS WHEN THE 4278A IS IN OPERATION
AND JUST AFTER IT IS POWERED DOWN. ALLOW A FEW MINUTES FOR THE
INTERNAL CAPACITORS TO DISCHARGE.
2. Discannect the two rear {eet which lock the top cover and rear panel together,

3. Fully loosen the lop cover relaining screws focated on the rear of the top cover.

4. Slide the top cover towards the rear and lift it off. The top shield plate will be
visible.

5. Remove the top shield plate to expose the PC boards.

8. Disconnect the flat cable connected to the scanner Interface.
NOTE

The scanner interface board is the one with the BLLACK and YELLOW extractors
{ See Figure 4-40 ),
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e 7 ’
{ / ° 1

» ﬁ_rf‘ T —
SCANNER I/F boaxd

Figure 4-40. Scanner inlerface Board L.ocation

7. Remove the scanner interface board.

8. Set switches SW1 and SW2 in accordance with Table 4-19, The Jocation
swilches SW1 and SW2 are shown in Figure 4-41.

9. Replace the scannegr interface board, top shield plate, rear feet, and top cover.

4.127



SWi

/ N

O0000

TPl TP2 TP3 TP4 TPS
EXT EXT COM VOC GND

| O O Q) TRG  DCV

Ul
2
é
u2

i

O j
|

SCANNER INTERFACE BOARD

Figure 4-41. SW1 and SW2 Swiich Locations
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Table 4-19. SW1 and SW2 Settings

EXT -DCV SWl SW2
o o3

C= B3

- B

S5V ~ 6V = | I —

. = -
Factory shipped = Pa—
= =l
OFF  =mrmsamaese ON OFF ON
o[ Ld =
5 (=
] 5]
. 3 —

OV ~ 8V = —
3 u—
= ]
= =

QFF =—————= ON OFF = ON
o] o3
= )|
=2 =]
e J -

8Y ~ gy E::] E::::]
=] .
=R 3
=N =

OFF =me—u—n ON OFF ——rmere— ON
=] Y
= =]
SN =

9V ~. 15V % E::JTJ
&) [ —
—3
= E7]

OFF wtwemnee—= (N OFF ON
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4-5-5. QPERATION
The following procedures are discussed in this paragraph:

e Compensation Data Selection

» Compensation Methods

s Displaying Compensation Data

+ Block Data Transfer via HP-IB
When the preceding functions are used with the scanner interface, the multi-compensation
mode must be set to ON aven it only the block data transfer ig used. Perform the following
steps to set the multi-compensation mode {0 ON.

1. Press the MERU and NEXT keys.

2. Press the ‘'MULTI COMPEN’ softkey.

3. Press the *ON’ softkey.

NOTE
When the multi.compensation mode Is set via HP-IB, use the MCOM command.

MCOMGO command:  Set the multi-compensation mode to OFF
MCOM1 command:  Set the multi-compensation mode to ON
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§{ COMPENSATION DATA SELECTION ]

The compensation data for each scanner channel is stored in the scanner interface's internal
memory, and each set of compensation data Is assigned a channel number. To selact com-
pensation data, the channel number must be set using the /CHO fo /CHT signals, and the
fCH_VALID signal on the rear panef connector, or the CNO= command via HP.-IB,

NOTE

When the 4278A is triggered or when the 4278A starts a compensation data mea-
surement { for example: when the ‘OPEN COMPEN' softkey is pressed ), the
4278A acknowledges the channel number. So if "CNO=10" is sent via HP-IB, the
4278A will not set the channel number {o 10 until the 4278A is triggered or until
the 4278A starts a compensation data measurement.

1. When the rear panel scanner interface connector is used
The channe! number { compensation data selection ) can be selected with the
channel selection signals { /CHB to /CH7 ) and the channel valid signal (/
CH_VALID ). The /CHO o /CHY signals are the 8-bit binary signals. JCHD is the
LSB, and /CHT is the MSB.

For example,

/CHO /CH1 /CH2 JCH3 /CH4 /CHS [CH6 [CHY CHANNEL No.

1
2
4
8
16
32
64

COQOOQOO~
COODOOOO 2O
CO0O0Q-00
CODOC=0Q000
OO0« 000QC0O
Q- OO0OQO0
CuwOQOOOQOQ
wOOoOOoOOODO

128

1 LOW
O: HIGH

If /CH_VALID is set to HIGH when the channel number is set using the /CHO to
JCHT signals, the 4278A cannot acknowledge the channel number, and the
4728A will use the currently specified compensation data.

2. When the HP.IB interface ( OPTION 101 } is used

The channel number used to seiect the compensalion data can be set using the
CNO= command via HP-iB. The channel number is set from 0 1o 255 in steps of
1. For example, the sample program for the channel number=20 is as follows.

10 QUTPUT 717,"MCOM1" | Set the multi compen. mode to ON
20 OUTPUT 717,"CNO=20" { Set the CH. No to 20

30 OUTPUT 717, TRG" | Make the 4278A accepted the CH.NO
40 END
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[ COMPENSATION METHODS ]

To use the OPEN, SHORT, STANDARD compensation function for each scanner channel for

multi compensation, perform the following steps.

OPEN Compensation

Periorm the following steps t¢ use the OPEN compensation funcltion for each scanner

channel.

1. Select the scanner channet (select the channels in sequence starting with
CHANNEL O ).

2. Set the 4278A’s channel number equal to that selected in step 1.

3. Open the selected scanner channe! measurement contacts.

4. Press the ‘OPEN COMPEN’ scoitkey or send the XOP command via HP-IB. Wail
for the end of open compensation measurement.

4. increment the scanner channel and the 42784’s channel number by oneg to the
next channel number, and repeat steps 1 through 4 until this procedure has been
performed faor ail channels.

8. Press the ‘OPEN ON’ softkey or send the HMP-IB OPENT ¢ommand o enable
cormpensation caiculations for subsequent measurements.

SHORT Compensation

Perform the following sieps to use the SHORY compensation function for each scanner

charinel.

1.

Select the scanner channel ( select the channels in sequence starting with
CHANNEL O ).

Set the 4278A's channe! number egual to that selected in step 1 to siore the
selected channel’s compensation data.

Short the selected channels measurement contacts.,

Press the ‘SHORT COMPEN' softkey or send the XSH command via HP-18., Wait
for the end of short compensation measurement,

increment the scanner's and the 4278A's channel numbers by one to the next
channet number, and repeat steps 1 through 4 until this procedure has been
performed for all scanner channeis.

Press the ‘SHORT ON’ soitkey or send the HP-1B SHORT command t¢ enable the
compensation calculations for subseguent measurements.
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STANDARD Compensation

Perform the foliowing steps to use the STANDARD compensation function for each scanner

channel.

1.

Prepare a capacitor to use as the reference standard { premeasured values for
the Cp-D and Cp-G parameters ).

Press the ‘STD PARMTR’ softkey and press either the *C-D or ‘C-G' softkey to
gelect the parameter. When the HP-IB is used, send either the 8PART command
for C-D parameter o1 the SPAR2 command for C-G parameter.

Enter the standard's ( premeasured ) reference value using either the ‘C=’, *D=’
or *G=’ softkeys, or the C=, D= or G= commands via HP.IB .

Select the scanner channel (select the channels in sequence starting with
CHANNEL 0 ).

Set the 4278A’s channel number equal to that selecied in step 1 to stora the
selected channel's compensation data.

Connect the standard to the selected channel.

Fress the ‘STD COMPEN softkey or send the HP-iB XSTD command. Wait for
the end of standard compensation measurement.

increment the scanner's and the 4278A's channgl number by one to the next
channe! number, and repeat sieps 4 through 7 until this procedure has been
performed for all scanner channels.

NOTE

Reference datg for only one standard reference can be stored at any one time.
The standard reference data is common for each channel. Therefore, you must
connect the same standard toc each scanner channel and perform the
compensation.

9.

Press the ‘STD ON’ softkey o+ send the HP-IB STD1 command {0 enable com-
pensation caicutation for subsequent measuremaents.

4-133



[ DISPLAYING COMPENSATION DATA ]

When you want to dispiay the compensation data for a channel, perform the foliowing steps.

1. Select the channel you want to read.
2. Press the MENU key and press the NEXT key twice.
3. Press the ‘YALUE MONITR’ softkey.

4. Press the “‘OPEN’ softkey to display the open compensation data on the monitor
tine.

5. Press the *SHORT’ softkey to dispiay the short compensation data on the monitor
line.

6. Prass the *ST' softkey to display the standard measurement data on the monitor
fine.

7. Press the NEXT key and ‘STD REF soitkey to display the standard reference
data on the monitor line. ( The standard reference data does not depend on
which channel is selected ).

NOTE

A channels compensation data is only displayed on the monitor line when the
multi.compensation mode is set to ON. If the dispiay page is set to the STATUS
PAGE, the OPEN, SHORT, STANDARD compensation on/off indicators are dis-
played instead of the compensation data. The standard reference and ofiset data
are dispiayed on the status page because reference data for only one standard
reference can be stored at a time, and only one set of offset data ¢an be stored
( the standard reference data and the offset data are common to alt channels ).
When you want to display the compensation data for all channels, use the value
monitor fungtion.

NOTE

When the value monitor function is used, and the channel number is changed,
the monitor value displayed on the LCD will change according o the channel
selecied. The measurement time is increased by the amount of time required to
dispiay the compensation data of the channel. During normal measurements the
value monitar function is set to OFF.
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When you want to read the compensation data for any channel via HP-1B, use the folfovs}ing
HP-B device dependent commands.

oPM? command  OPEN compensation data query
SHM? command  SHORT compensation data query

STM? command

STR? command STANDARD compensation reference data query

STANDARD compensation measurement data query

To read a channel’s compensation data via HP.8, use the following procedure and sample
program &s a guide.

1, Setthe 4278A’s HP-IB address to 17.

2. iLoad BASIC and input the following program. { This program can be used with

i9
20
38

HP 8000 series 200 or 300 computers ).

ASSI6GN @Hp_4278a TO 717
REMOTE @Hp_4278a
QUTPUT 7173 "MCOML”

4R
56
514

DUTPUT 717 "CNO=10"
DUTPUT 717;" %TRG"
WALT .1

70
8¢
90

OUTPUT 7171 OPM?”
ENTER 717:0pen_c,0pen_g
PRINT “OPEN: Cp=";0pen_c,"6="i0pen_g

109
119
120

QUTPUT 717; "SHM7"
ENTER 717:8horti_l.Shori_r
PRINT “SHORT: Ls=";Short_l."R=";Short_r

130
148
150

QUTPUT 717;"STH?"
ENTER 717:;Std_meas_c,Std_meas_d
PRINT "STD_MEAS: C=*;5td_meas_c,"D="1Std _meas_d

129
170
180

QUTPUT 717; "STRY"
ENTER 717:S4d_ref_c,5td_ref_d
PRINT "STO_REF: C=";Std_ref_c,"0=";8td_ref_d

159

END

NOTE

Channel Selection

OPEN

SHORT

STD (Meas)

STD (Ref)

in this example channel 10 is selected. Hf you want to select a different channel,
change the “CNO=10" statement in line 40 to the channsel you want to read. For
exampie, to read the compensation data for the channel 20, use "CNO=20" in
place of “CNO=10".

3. Run the program. The compensation data for channel 10 wili be displayed on

the computer as follows.

OPEN: Cp= 4.67824E-14 G= 3.18938E-9
SHORT: Ls= 3.03034E-8 R= . 176988
STD_MERS: (= 4.68Q34E-10 0= .0Q00372326
STO_REF: C= 4.6804E-10 = .009%
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{ BLOCK DATA TRANSFER VIA HP-IB ( OPTION 191 ) ]

Whean Option 101 and Option 301 are instalied in the 4278A, up to 500 measuraments vatues
{ measurement and comparison results ) can be stored in the data buffer in sequential mea-
surement order. All measurement data stored in the data buffer can be transferred at once
using DATA? command. The data bulfer is structured as a queue, so Jf the data buffer is fuil
( 500 measurernent and comparison results are already stored in the dala buffer ) and the

4278A performs one more measurement, the first measurement data will be lost when the
new daia is siored inte the last measurement data position in the butfer.

NOTE

A block data transifer cannot be performed by using the DST command.

NOTE
CLEARING THE DATA BUFFER
The measurement result dala butfer is cleared when any of the foliowing actions
take place. if the controller tries to get the measurement data using DATA? com-

mand when the data buffer is emply, the error message “Query ervor will be
displayed { error number is 32. )

1. When the controller gets the measurement data using DATA? command.
2. When "RST command is sent via HP-IB
3. When *CLS command is sent via HP-IB

4. When the one of any 4278A control settings is changed

The 4278A offers two block data formats for HP-B data transtfer {0 the controiler, ASCI and
BINARY.
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» ASCH FORMAT

When the 4278A transfers a block of data in the ASCII format, DATA A, DATA B and BIN NO.
data are repeated for as many sets of data are in the buffer { 500 sets of data maximum }.
The measurement data with the BIN NO. is only transferred when the DBINT command is
sent. The ASCH format syniax diagram is shown in Figure 4.42.

{ N
L/

PBING .

command

DATA A BATA B

SN ANNNKESKN

M SNONNNANESRN

BEN NO.

> NNNRNN
DBINI

command

DATA A: C measurement data
DATA B: D/Q/G/ARs measurement data
BIN NO.:  Bin sorting result

Detault Setting

Figure 4-42. ASCIN Format Syniax

A sampie BASIC program for ASCH block data transfer is shown in Figure 4-43, This sample
program can be run on the HP 9000 series 200 or 300 computers. When the sample pro-
gram is run, the 4278A is triggered five hundreds times, and all measurement dala and
binning results are transferred as a block, and displayed. The BLOCK DATA transter rate for
this sample program with an HP 9000 series 200 ( 9816 j computer is approximately 3.3
seconds.
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10 DI Result(1:588,1:3)
20 ASSIBN OHp4278a TO 717
30 REMOTE ®Hp4278a '
40 OUTPUT GHpa27B8a; " *RST-
S0 OUTPUT @Hp4278a; " TRIGR*
60  OUTPUT @Hp4Z278a; " *SREL"
79 BUTPUT @HpaZ78a; "OFMTI™ Control Settings
80 OUTPUT @Hp4278a; "DBING"
90  QUTPUT BHpa278a; “MCOML"
189 QUTPUT BHpA4Z78a) “COMPL"
116 ON INIR 7 GOTO Meas end
{26 FOR I=1 TO 500

130 ENABLE INTR 718

142 QUTPUT @Hp4278a; " *TRG"
150 Waiting:50TO Waiting Measurement
160 Meas_end: 5=SPOLL(@Hp4278a )
170 NEXT I

Ti80  OUTPUT BHp4z7Ba; "DATAZ®
{196 ENTER @Hp427BaiResult(s) |Data Trvansfer
200  PRINT Result()

218 END

A description of each program line foliows:

Lines  10: Dimension the data array
20: Assign address 717 to the Hpa278a
30: Put the 42784 into the REMOTE mode
A0: Initialize the HP 4278A
50: Set the trigger mode to EXT_TRIG
60: Enable BO for SRQ
70: Set the output format to ASCII
80. Set the data output with BIN number
90: Set the multi compensation mode to ON
100; Set the comparator to ON
110: Go lo the Meas_end label line, on recelving an SRQ interrupt
120: Repeat until the loop counter passes a specilic value.
130: Enable the interrupt
140: Trigger the HP 4278A
150: Wait for the end of the measurament
160: Clear the status byte
170: Repeat until the loop counter is greater than the specified value
180: Read the block data
190: Enter the block data
200: Display the block data
210 End the program

Figure 4-43. Sample ASCH Format Program
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« BINARY FORMAT

When the 4278A transfers block data using the BINARY format, DATA A, DATA B and BIN ™
NO. data are repeated for as many sets of data are in the buffer (500 ssis of daia
maximum ). The measurement data with BIN NO, is anly transferred when the DBIN1 com-
mand is sent. The BINARY format syntax diagram is shown in Figure 4-44,

DEING
conmand
DATA A NDATA B
DATA DATA
11 et f2 avre 1 o ™ z‘cm.msoz;
\ ;o\ PN , RIN KO.
I ] DATA
4 bytes § bytes 8 bytes  DBINI BYTE
command L—I-———/
8 bytes

DATA A: C measurement data
DATA B: D/Q/G/As measurement data
BIN NO.:  Bin sorting resuit

Default Selting

Figure 4-44. BINARY Format

The BASIC sample program for block data transmission in the ASCH format is shown in
Figure 4-45. This sample program can be run on the MP 9000 series 200 or 300 computers.,
When the sampie program Is run, the 4278A is lriggered five hundreds times, and all mea-
surement data and binning resuits are transferred as a binary block of data, and dispiayed.
Then the BLOCK DATA transmission in the sample program with HP 9000 Series 200
{ 9816 } computer is approximately 0.8 seconds.
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19

DIM Result(1:508.1:3)

29 INTEGER Header_1,Header_2

3¢ ASSIGN @Hp4278a TO 717:FORMAT ON

40  PASSIGN @Binary TO 717:FORMAT OFF

S0  REMOTE @Hp4278a

B0 OUTPUT BHp427B8as *RST-

70 CUTPUT BHp4278a;"TRIGZ"

80 QUTPUT @Hp4278a; "*SREL"

99 OUTPUT @Hp4278a; "OFMTZ2" Control Settings
100  QUTPUT ©Hp4278a: "DBINL”

118 OUTPUT BHp4278a: "MCOML"

120 QUTPUT BHp4278a) "COMPL"

139 ON INTR 7 GOTO Meas_and

I2¢  "FOR 1=1 10 500

150 ENABLE INTR 7:2

160 OQUTPUT §Hp4278a; ‘' *TRG"

170 Waiiing:GOTO Waiting Measurement
180 Meas_end:S=SPOLL(BHp4278a)

199 NEXT I
283  CUTFU] BHp4ciBas "DRIAT"

218 ENTER ®Binary;Header_i,Hesder 2,Result(s) |pata Transfer

239

Lines 10:
20:
30:
40;
50
60:;
70:
80:
20:

100:
110:
120:
130:
14Q:;
150:
160;
170;
180:
190:
200:
210:
220:
230:

o8 PRINT Result(=)

END

A description of each program line follows:

Dimension the data array

Declare Header 1 and Header_2 as INTEGER variable
Assign address 717 to the Hp4278a and set it to ASCII
Assign address 717 {o the Binary and set it to BINARY
Put the 4278A into the REMOTE mode

tnitialize the HP 4278A

Seot the trigger mode to EXT_TRIG

Enable BO for SRQ

Set the output format to BINARY

Set the data output with BIN number

Set the muiti compensation mode to ON

Set the comparator to ON

Go to the Meas_end label line, on receiving an SRQ interrupt
Repeat until the ioop counter passes a specific value.
Enable the interrupt

Trigger the HP 4278A

Wait for the end of the measurement

Clear the status byte

Repeat until the logop counter is greater than the specified value
Read the block data

Enter the block data

Display the block data

End the program

Figure 4-45. Sample BINARY Format Program
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SECTION 5
GENERAL INFORMATION

5-1. INTRODUCTION

This section covers the specifications, supplemental performance characteristics, installatien,
and other information about the HP 4278A.

5-2, SPECIFICATIONS

Table 5-7 lists compiete 4278A specifications. These specifications are the pertormance
standardg or limits against which the instrument is tested. When shipped from the factory,
the 4278A meets the specifications listed in Table 5-7. Section 8 contains the procedures for
veritying the 4278A's specifications. Table 5-8 iists supplemental performance characteris-
lics. Supplemental performance charactesistics are not specifications bul they are typical
characteristics included as additional information for the operator.

5-3. COMPONENTS NOT COVERED BY WARRANTY

The memary card is not covered under the 4278A's warranty. If the memory card becomes
defective sven within the warranty period of the 4278A, the cost of the memory card must

he paid.

5-4. SAFETY CONSIDERATIONS

The 4278A conforms to the safely requirements of the international Eleciromechanical Com-
mittes, (IEC), Safety Ciass t instruments and is shipped from the factory in a safe state.

§-5. INSTRUMENTS COVERED BY THIS MANUAL

Hewlett-Packard uses a two-part nine characler serial number which is stamped on the serial
number plate (see Figure 5-1) attached to the instrument’s rear panel. The first four digits
and the letter are the serial prefix and the last five digits are the suffix. The letter placed
between the two sections identifies the country where the instrument was manufactured.
The prefix is the same for all identical instruments; it changes only when a change is made
to the instrument, The suffix, however, is assigned seguentially and is different for each
instrument. The contents of this manual apply to instruments with the seral number pre-
fixes listed under Serial Numbers on the title page.

{i44] YOKOGRA REWLEYT PACKARS
. SERIAL NO.

MADE B uADRl

Figure $-1. Serial Number Plate
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An instrument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the
instrument is different from those described in this manual. The manual tor a new instru-
ment may be accompanied by a yellow Manual Changes supplement or have a different
manual part number. The Manual Changes supplement contains “change information” that
explaing how to adapt the manual lo newer instruments.

In addition to c¢hange information, the supplement may contain information for correcting
errors (Errata) in the manual. To keep this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically reguest the latest Manual Changes sup-
plement. The supplement for this manual is identified by this manuali’s printing date and its
part number, both of which appear on the manuai's titie page. Complimentary copies of the
supplement are available from Hewileti-Packard. 1f the serial prefix or number of an instru-
ment is lower than thal on the litle page of this manual, see APPENDIX A, BACK DATING
CHANGES.

For information concerning a serial number prefix that is not fisted on the title page or in the
Manuat Change supplement, contact the nearest Hewilett-Packard office.

Listed on the title page of this manual is microfiche part number. This number can used to
order 4 by & inch microfilm transparencies of the manual pages. Each microtiche contains
up to 60 photo-duplicates of the manual pages. The microfiche package aiso includes the
latest manual changes supplement as well as all pertinent service notes. To order an addi-
tional manual, use the part number listed on the title page of this manual.

§5-6. OPERATING ENVIRONMENT

Temperature The 4278A may be operated in ambient temperatures ranging from O to
55°C.
Humidity The instrumsnt may De operated in environments with relative humidities

up to 95% at 40°C. The 4278A, however, should be protected from tem-
perature exiremes which could cause condensation within the instrument.

5-7. INSTALLATION OF OPTIONS 907, 908, AND 909

The 4278A can be rack mounted and used as a component of a measurement system.
Information for rack mounting the 4278A is provided in Figure 5-2.
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Option Description Kit Part Number

507 Handie Kit HP PN 5061-869C
808 Rack Fiange Kit HP PN 8061-9678
908 Rack Flange & Handle Kit HP PN 5061-2684

1. Remove the adhesive-backed trim strips 1 from the left and right front sides
of the 4278A.

2. HANDLE INSTALLATION: Attach the front handles 3 to the sides using the
screws provided and attach the trim strip 4 to the handie.

3. RACK MOUNTING: Attach the rack mount flange 2 to the leit and right front
sides of the 4278A using the screws provided,

4, HANDLE AND RACK MOUNTING: Attach the front handie 3 and the rack
mount flange 5 together on the left and right front sides of the 4278A using
the screws provided.

8. When rack mounting the 4278A (3 and 4 above), remove all four {eet (lift bar
on the innar side of the foot, and slide the foot toward the bar).

Figure 5-2. Rack Mount Kits
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5-8. STORAGE AND SHIPMENT

5-8-1. ENVIRONMENT

The 4278A should be stored in & clean, dry envirerwnent. The following environmental
timitations apply for both storage and shipping: '

Temperature; -20 to 60°C
Hurmidity: up o 95% {at 40°C)

To prevent condensation from forming on the inside of the 4278A, protect the 4278A against
temperaturs extremes.

5-8.-2. ORIGINAL PACKAGING

A container and packing materials identica! to those used in factory packaging are available

through your ciosest Hewlett-Packard sales office. If the instrument is being returned to -

Hewlett-Packard for servicing, attach a tag indicating the service required, the return ad-
dress, the modsl number, and the full serial number. Mark the container FRAGILE to help
ensure careful handiing. In any correspondence, refer to the insirument by model number
and its full serial number,

5-8-3. USING OTHER PACKING MATERIALS

The following general tnstructions should be used when repacking with commercially avafl-
able materials:

1. Wrap the 4278A in heavy paper or plastic. When shipping to a Hewleit-Packard
sales office or service center, attach a tag indicating the service required, retumn
address, mode! number, and the full serial number.

2. Use a strong shipping container, A double-walled carton made of 350 pound test
material is adequate.

3. Use enough shock absorbing material {3 10 4 inch layer} around ali sides of the
instrument to provide a firm cushion and to prevent movement inside the container.
Use cardboard to protect the conlrol panel.

4. Seal the shipping container segurely.

8. Mark the shipping container FRAGILE to help ensure careful handiing.

6. In any correspondence, refer to the 4278A by madel number and its fuli serlal
number,

GAoTion]

Do NQT package the 4278A with a memory card inserted.
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5-9, ELECTRICAL OPTION MODIFICATIONS

Electrical options can be added or deleted aiter you receive the 4278A, Tables 5-1 through

5-6 list the necessary parts, and the modification procedures are given in the Maintenance
Manual,

NOTE
The patt numbers iisted below and the part numbers listed in the Maintenance
Manual may need to be changed when circuit enhancements are made, Con-

tact your nearest Hewlelt-Packard service center to confirm the part numbers
hetfore ordering parts.

Tabte 5-1. Parts Necessary to Add the 1MHz Test to Option 001 Units

HP Part Number Deseription QoTY.

04278-66503 1MHz Transducer Board Assembiy
04278-616086 Coaxial Cable Assembly "B"
04278-61604 Coaxial Cable Assembiy "D"
04278-61812 Coaxjal Cable Assembly "H"
04278-61613 Coaxial Cable Assembiy 1"

P S IR e e

Table 5-2. Parts Necessary to Add the 1kHz Test to Optlion 002 Units

HP Part Number Description Qry.

04278-66504 1kHz Transducer Board Assembly
04278-61807 Coaxial Cable Assembly "A"
D4278-61605 Coaxial Cable Assembly "C”
04278-81603 Coaxial Cable Assembly "E”

—h el wh

Table 5-3. Parts Necessary to Shift the Test Frequency by 1%

HP Part Number Description QTY.
1813-0551 Crystal Oscitlator Module 8.08MHz |
5080-31562 "04278-66572" {_abel 1

Table 5-4. Parts Necessary for not shifting the Test Frequency

HP Part Number Desctiption . Qry.

1813.0550 Crystal Osciliator Module 8.00MHz 1
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Tabie 5-5. Parts Necessary to Add Option 101 HP-IB interface

HP Part Number

Description QTY.

0427866520

#101 HP-1B Board Assembly 1
04278-00210 HP.[B Connector Panel 1
04278-81621 Flat-cabte Assembly 1

2190-0577 Washer 2
Table 5-8. Parts Necessary to Add Option 201 Handler Interface
HP Part Number Description Qry.
04278-66530 #201 Handler Interface Board Assembly 1
04278-00211 Handler interface Conneclor Panel 1
04278-61622 Flat-cable Assembly 1
05151551 Screw M3-L. 10 P-H 2
0535-0031 Nut Hex W/ locker 2
Table 5.6-1. Parts Necessary to Add Option 202 Handler Interface

. HP Part Number

Description QTY.

04278-66531

04278-00213

04278-61622
05156-1551
0535-0031

#202 Handler interface Board Assembiy 1
Handler interface Connector Pansl 1
Flat-cgbie Assembly 1
Screw M3-i. 10 P-H 2
Nut Hex W/ locker 2

Table 5-6-2. Parts Necessary to Add Oplion 301 Scanner interface

HP Part Number

Description QTY.

04278-66540

04278.00216

0427861632
0515-1551
05356-0031

#301 Scanner Interface Board Assembly
Scanner interface Connector Panel
Flat-cabie Assembly

Screw M3-L 10 P-H

Nut Hex W/ locker

N DAY = =t i

NOTE

The Option 301 scannet interface can only be installed in instruments with ROM
version 3.0 and above.
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Table 5.7. Specifications {Sheet 1 of 17}

GENERAL

OPERATING ENVIRONMENT:
Temperaturg: 0°C to 55°C

Relative Humidity: <95% RH @ 40°C.
Condensation must bs avoided.

STORAGE ENVIRCNMENT:
Tempserature: -20°C to +60°C
Relative Humidity: <85% RH @ 40°C.
SAFETY:
Based on [EC.348, CSA-BULLETIN-5568 and UL-1244
POWER REQUIREMENTS:
Line Voltage: 100, 120, and 220VAC £10%, 240VAC +5% -10%
Line Frequency: 48 to 66Hz |
FPower Consumption: 200VA max.
DIMENSIONS:
Approximately 426W by 177H by 498D {mm)
WEIGHT:
Approximately 15kg {33ib., standard)
CISPLAY:
Dol-matrix liguid crystal dispiay (LCD). Displays measurement values with a

resolution of 4, 5, or 6 digils (max. 999909 counts), front panel control sei-
tings, comparator imits, and the comparator's decision output.
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Table 5-7. Specifications {Sheet 2 of 17)

BASIC SPECIFICATIONS

PARAMETER MEASURED:

Cp-D, Cp-Q, Cp-G, Cs-D, Cs-Q, and CS-ESR
Wheré:

Cp is the capacitance in paraflel circuit mode
Cs is the capacitance in series circuit mode
D is the dissipation factor
Q is the guality factor (=1/D}
G is the conductance in the paralle! circuit mode
ESR is equivaleni series resistance
TEST SIGNALS:
Frequency: 1kHz and 1MHz, £0.02%
Signal Level: 0.1Vrms to 1vims, £10% (C<20uF), in C.1Vrms steps

Qutput tmpedance:  1.50, 200, and 10010, set automatically in accordance
with the capacitance range used.

MEASUREMENT CIRCLUHT MODE:
Parallel equivalent circuit (Cp-B, Cp-Q, and Cp-G)
Series equivalent circuit (Cs-D, Cs-Q, and Cs-ESR}
MEASUREMENT TERMINAL:
Four-terminal pair, guarded
RANGING:
Auto and Manual
TRIGGER MODE:
internal, External, and Manuai
TEST CABLE LENGTH:

Seiection of Om, 1m, and 2m
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Table 5-7. Specifications (Sheet 3 of 17)

MEASUREMENT TIME MODE:
integration Time: SHORT, MEDIUM, and LONG

Measurement Times

Mode SHORT MEDIUM LONG

Time * 6.520.8ms | 10.0f1ms | 21.0*1ms

' Measurement time inciudes Settling, integration
{analog measurements}, Caiculation, and Compari-
son times.
Averaging:
Displays or outputs the averaged value as the measurement data. The
average rates which can be selected are -- 1, 2, 4, 8, 16, 32, 64, 128,
and 256.
Delay Time:
The time delay between the trigger and the start of a measurement can
Be set between § to 1000ms, in 1ms steps.
NOTE
No additional measurement time is required for measurements per-
formed in an overload {shorted capacitor} condition.
CAPACITANCE MEASUREMENT RANGE:
1kHz Measurement: 100pF to 100uF fult scale, 7 decade ranges
Can measure up {0 200% of full scale at D05
1MHz Measurement:
Normal Mode:  1pF to 1024pF full scale, 11 decade ranges
Can measure up to 125% of fuli scale at D<1
High Accuracy Made: max. 2048pF (D<£0.05)
In the 1MHz High Accuracy Mode, capacitance ranges are uset-
definable. That is, the capacitance value you enter will be the CENTER
of the range, and the range covered will be £30% of that value. For

example, if you enter 100DpF, the capacitance range will be 700 to
1300pF.
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Table 5-7. Specifications (Sheet 4 of 17)

MEASUREMENT RANGE 8 RESOLUTION:

PARAMETER TkHz 1MHz

Cp. Cs 0.001pF to 200.000uF | 0.00001pF to 1280.00pF
0.00001pF to 2662.40pF

D 0.0000t to 9.99999 | 0.00001 to 9.9999¢
.000001 to .999999

G 0.1 to 99299.9 | O.1 to ©9999.9

1.0 to 99999.2
G < 0.63 X Crdg m& <0.63 x Crdg S
<0.31 X Crdg &
ESR <16/Crdg 2 < 16/Crdg m{2

< 8/Crdg ms}

@ s displayed as the result of 1/B. The € ranges apply when D<0.5 at
tkHz, D<1 at 1MHz Normal Mode and D<0.05 al 1MHz High Accuracy
Mode. The ESR and G ranges depend on the measured value of € {Crdg is
reading of C in uF).

Ranges at 1MHz represant for: Normal Mode
High Accuracy Mode

MEASUREMENT ACCURACY:

Specified at the front panel UNKNOWN connectors or at the ends of the stan-
dard 1m or 2m test ieads when all of the following conditions are satisfied.

(1) Warm up time = 10 minutes

(2) Ambient temperature 23°C+5°C: rate of temperature change <0.2°C/
minuta

(3) Test cable fength set 10 0, 1 or 2m (HP 16048A/B/D)

{4) OPEN / SHORT compensation and temperature compensation have been
performed.

Accuracies are relative to the calibration standards. Absolute accuracy is
given as the sum ol the relalive measurement accuracy plus the calibration
uncertainty,

5-10




Table 5-7. Specifications (Sheet 5 of 17)

1kHz MEASUREMENT:

Tables A-1 and A-Z2 lists the 1kHz measurement accuracies, when ali of the
following conditions are satisfied.

(1) DLO.1

(2} 0<e<1.0 at the 100pF range through 10uF range, and 0.2<x at the
100uLF range (when 1<a<2, apply 1 to o} where ¢=Crdg/Cf

Crdg: Reading of C (in J4F)
Cf. Full scale valus of C range (in UF)

{3} The open admittance (Yopen) and the short impedance {Zshort} before
performing the OPEN/SHORT compensation are:

Zshort<0.1/Ydut
Yopen<0.1/2Z2dut

Where Ydut: Admittance of DUT
Zdut: Impedance of DUT

(4} Test signal leve! (Vosc): 0.3V < Vose < 1V
{Multiply 1/3 to the marked term{*}) when test signal level is 0.1 to

0.3V.)
Table A-1. tkHz Measurement {C, D)
c Measurement Parameter
range Cp, Cs b
106 pF '
1 nF | €013+ 0.03/ ko) %+ (0.05 +*0.25/ ke) % (0.13+0.03/ ko) %+ (0.001 +%0.005 /ko) /e
10 nF | (0.08+ 002/ ko) B+ (D02+"002/ko)% (0.08+0.021 ka) % + (0.0006+-* 0.0004/ ko)
106 nF | (0.04 +0.01/ ko) %+ (0.016 +*0.01 [ ko) & {0,044+ 001 / ko) % + (0.0003 +%0.0002/ ke ) / o
1wl
10 £F
(0.13+006/ ko) B+ (0.85+ %313/ Kodoa’% | (0.13+ 0.06/ke) %+ (0.0 +*0.081 [Ke)+
100 «F | (0.08 +1.05 / ko) B+ (0.05 + *0.25/ ko) -2’ g (0.084°0.05 /o) % + (0.0005+*0.0025 ko) + &
(0.04 +003 I Ko) B+ (013 + %013/ ko) o’ % (0.044+0.03 ko) %+ (0.0013+0.0013/ ko)« ¢




Table §-7. Specilications (Sheet § of 17)

Table A-2. 1kHz Measurement (G, ESR)

C Measurement Parameter
range G ESR
100 pit T

Laf | (L9 L6 ke) + (3147 16 Jkod/al-Crdg 4% | ((0.2 +*0.04/ ko4 (0.08+704 fko);’d!-c—fﬁ;ﬂ

100F { (05 +*L37/ ko) + (194" LY ko)/&l-Crdg «S [((0.334+%0.03/ ko) + (0.05-%*0-03!1(0))055-?53;,0
100 oF | ((2.54 7063 ko) + (09194 *083/ ko) a}+Crdg 2«5 | ((D.08-+%0.02/ ko) + (0‘021»*0.0211(03}&;.&&—“0,

1 a¥

10 L‘F B e,

{(7.9 +*3.8/ ko) + (36 + %1% /ko)a} Crdg 25 [{(0.2 470t [ha) +(088+* § /kodral ol

100 aF

{C5 +*31/ked+ (8.14% 16/ko)eet]-Crdg «5 | {(QI3+*0.08/ ko) +{O.08+"0.4 /ko)ed}v7iy 2
((25+*16/ ko) + (7.9+* 19 /ko)-af-Crdg &S {{(0.064%0.04/ ke)+(0.2 +*0.2 /k")'“}‘&.igﬂ

For the temperature range between 0°C and 18°C, or between 28°C and
55°C, the measurement accuracy is given by multiplying the vaiues shown
in Table A by two. In the 100pF range at 28°C to 55°C, the measurement
accuracy is given by multiplying the values shown in Tabie A by three.

Accuracies are read as:

C: £{% of reading + % of full scale}
D (% of reading + absolute D value)
G: *(absolute G vaiue)

ESR: *(absolute ESR value)

* Accuracies in the table represent SHORT MODE
MEDIUM MODE
LLONG MODE
* o= Crdg/Cf
kg = Vosc/1V

Crdg: Reading of C (in uF)
Ct. Full scale valus of C range {in uF)
Vosc: Test signal level {in V)
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Table 5.7. Specifications (Sheet 7 of 17)

IMHz MEASUREMENT:
Normal Mode:

Tables B-1 and B-2 lists the measurement accuracies for the 1MHz normal
mode measurement when all of the following conditions are satistied.

(1) D<O.1
{2) 0<x<1.25 at the all measurement range.
where o=Crdg/Cf

Crdg: Reading of C (in pF)
Ct: Full scale value of C range (in pF)

{3) Copen << Cdut

Where Copen: Capacitance of measurement terminal with no ¢on.
nections, before performing the open compensation.

Cdut:  Capacitance of the DUT after performing the open/
shart compensation.

Table B-1, 1MHz Normal Mode Measurement (€,D)

C range Measurement Parameter
Cpll Cp. Cs D
0.3% + (0.8 { kax% 0.3% + (0.006/ke)/a
i 0.2% + (D067 k)% 0.24% 4+ (0.003+40.60}/ke)ifa
0.06% + (0.6 /7 ko)% 0.1% + (0.001{koe)/a
0.3% + (04 / k2%
2 0.2% + D03/ k%
0.05% + (0037 ke)% 0.3% + (0.005/ke)/ e
4 0.2% + (0.0015+0.0005/ ko) fe
8 0.3% + (0.4 / ko) 0.1% + (0.0005/kes/«
16 8.2% + (0.02/ k)%
32 0.06% + (0.027 ke)%
64
128 .
256 L3% + (0.4 [/ ko)}%®
512 0.2% + (002! ka)%
1024 012 + (0027 ke)%
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Table 5-7. Specifications (Sheet 8 of 17}

Table B-2. 1MHz Normal Mode Measurement (G, ESR)

C range Measurement Parameter
[pF1 G ESR
0.3 %+(0.010+0.05 /ko/@)-CrdgaS| 0.3 %+ (90 ko) o O
1| 0.2 %+ (0.01340.009 (ko @) Crdg 48| 0.2 %+ (48041601 ko) o e @
0.06 %+ 0.003 + 0.003 ke /@) Crdg 45| 0.1 %+ (160 / kod+— - o @
0.3 %+ (0.019+0.025 /ko /) Crdg 4S
2 | 0.2 %+(0.013+0.002/ke /@) Crdg 45 L
0.05 %+ (0,003 + 0.002 {ko {¢)» Crag n8| O3 %+ (480 ko» oz O
L 0.2 %+ (200+80) ko) =+ mir ©
8 | 0.3 %+(0.019+ 0.025/ke /) Crdg uS rdg
16| 0.2 %+ C0.01340.001 /ke /«)-Crdg 8| 0.05%+ (80 [ ko) - g
32| 0.05%+ (0.003 + 0.001 /ke /) Crdg #S
64
128
256 LI+ (40 ko) fpy O
512 0.2 %+ (240+80/ ko) 5+ 5 @
1024 L1%+ (80 k7 ag O

For the temperature range between 8°C and 18°C, or between 28°C and
38°C, the measurement accuracy is given by multiplying the vaiues shown
in Table B by two. For the temperature range between 8°C and 8°C, or
between 38°C and 55°C, the measurement accuracy is given by multiply-
ing values shown in Table B by three.

Accuracy is read as;

C: (% of reading + % of full scale)

D: 2{% of reading + absoclute D value)

G: *(% of reading + absolute G value)

ESR: ¥{% of reading + absolute ESR vaiue)

Accuracies in the table represent: SHORT MODE
MEDIUM MODE
LONG MODE

o = Crdg/Ct

ko = Vosc/1V

Crdg: Reading of C (in pF)
Cf. Full scale value of C range (in pF)
Vosc: Test signal level {in V)
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Table 5-7. Specifications {Sheet 9 of 17}

High Accuracy Mode:

Tables C-1 and C.2 lists the measurement accuracies for the 1MHz high
accuracy maode measurements when all of the following conditions are
satisfied,

(1) D£0O.05

@

0.7<0<1.3 at Cres2pF.
Cre-0.8pF<Crdg<Crc+0.6pF at Crc<2pF.
Where o=Crdg/Crc

Crdg:  Reading of C (in pF}
Crc: Nominal value entered for C range (in pF)

(3) Copen << Cdut

Where Copen: Open capacitance of the measurement terminal with
no c¢onnections, before performing the open
compensation.

Cdut:  capacitance of DUT after performing the open/short
compensatlion

Table C-1. 1MHz High Accuracy Meode Measurement (C, D}

Entry Value

Measurement Parameter

Crc (pF> Cp.Cs A D
0.2% + (0.002 /ke)pF €0.004 +0.004 (k0)+ Togz
0sCres2 | 0.0% + (0.0004/ke) pF € 0.0012+4 0. 0004/ ko)+ Crl'dg
1
0.08% -+ (0.0004/ko) pF 0. 0066 / ko)'m
(0.2 +0.2 /ke) % 0.002 +0.002 [ ko
2<Cresd | 0.1% + (0.0004 ko) pF 0.0006 + 0.0002 / ko
0.06% + (0.0004 (ko) pF 0.0001 + 0.0002 / ko
(0.2 102 (ke) % 0.002 + 0.002 [ ko
4<Cre<2s6 | (0.1 +0.01 k) % 0.0006 + 0. 0001 / ko
(0.04+ 0.01/ ko) % 6.0001 + 0. 0001 / ko
(02 +021 k) % .00 +0.002 {ke
256<Cro1024 | (0.1 +0.017 ke) % 0.0006 + 0.0001 / ko
(0.06+ 0.01/ k) % 0.0002 + 0.0001 / ke
(62 T2 Tk & GO T OO0 TR
loza<Creaas| (o1 +0.017ko) % 0.0006 +- 0.0001 / ke
(0.1 +0.01/ ko) # 4.0003 + 0. 0001 / ke
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Table 5-7. Specifications {Sheet 10 of 17)

Table C-2. 1MHz High Accuracy Mode Measurement (G, ESR)

Entry Value Measurement Parameter
Crc(pF) G ESR
0.013 - Crdg +0.013 /ko #5 (640 + 6440 { ke) / Crdp? &
0 sCrcs 2 0.0038 - Crdg +0.0025/ko S (190 + 647 ko) / Crdg® @
0.0038 / ke #5 (9% fke} ! Crdg®? &Q
(0.013 +0.013 /[ ko) +Crdg 2S (320 + 320 / ke) / Crdg 0
2<Crc= 4 0.0038 « Crdg - 0.0025 { ke 48 (9% 4+ 32/ ke)/ Crdg L¥)
0.0006 - Crdg +0.0025 /ko _ #S (16 + 32 /k)/Crdg  Q
0.013 +0.083 f ke}+ Crdg  #S (320 + 320 / ke) / Crdg O
4 <Crc = 266 (0.0038 4 0.0006 / ko) - Crdg 25 (86 + 16 f ko) / Crdg O
(0.0006 +0.0006 / ko) » Crdg 25 {16 + 15 { ke) /! Crdg Q
®.013 +0.013 [ ko) Crdg S (320 + 320 ! ko) / Crdg O
206 <Crosi1024) (0.0038 +-0.0006 / ko) + Crdg &S (9 + 16/ ke /Crdg Q
00013 + 0. 0006 / ko) - Crdg &S (3 + 16/ ke)/! Crdg &
(0.013 +0.013 / ko)« Crdg 45 (320 + 320 / ko) / Crdg = &
1024 <Cres2048| (0.0038 + 0.8008 [ ko) « Crdg £S5 {96 + 16 { ko) / Crdg Q
{0.0019 + 0.0006 / ko) + Crdg  #8 (48 + 16/ ko) /Crdg 0

' For the temperature range betwsen 8°C and 18°C, or between 28°C and
38°C, the measurement accuracy is given by multiplying the values shown
in Table C by two. For the temperature range between 0°C and 8°C, or
between 38°C and 55°C, the measurement accwacy is given by multiply-
ing the values is shown in Table C by three.

Accuracies are read as:

C: +{% of reading + absolute C value)
D: t{absoluie D value)

G t{absolute G value)

ESR: +({absoluie ESR value)

Accuracies in the table represent: SHORT MODE
MEDIUM MODE
LONG MODE

* kg = Vosc/1V
Crdg: Reading of C {in pF)
Vosc: Test signatl level {in V)
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Table 5-7. Specifications (Sheet 11 of 17)

CALIBRATION UNCERTAINTY:

Calibration unceriainty when the 4278A is5 shipped from factory is
shown in the following tables.

C range Uncertainty C range ( IMHz) Uncertainty
{1kHz> C D Normal Model Hi.Acc. C D
100uF 512pF - 1024pF| > 512pF 0.1% 0. 0003

0.03 % 0. 0003
106F 1pF - 256pF | < 512pF 0.05% 0. 0003
14F 0. 0003
100nF
6. 0062
10nF 0.028 %
Inf
0. 0001
100pF

Note: To obtain he absolute accuracies for G and ESR, the following equa-
sions are added to each of the relative accuracy.

4: 2% x {frequency)} x {measured C value} x {uncertainty of D) [S]
ESR: {uncerlainty of D)
21 x (frequency) x (measured C value)

)

COMPENSATION:
OPEN Compensation:

The opsn compensation funstion compensates for the stray admittance
{C, Q) of the test fixture.
Compensation Bange: G<L2018, unlimited for C

SHORT Compensation:

The short compensation function compensates for the residual im-
pedance (L, R) of the test fixture.
Compensation Range: R<20€, unfimited for L

Note: OPEN and SHORT compensauon can be performed at 1kHz and
1MHz independently.

Standard Compensation:
The standard compensation funclion is used (o compensate for other

errors by using the working standard's reference value and the actual
measurement value.
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Table 5-7. Specifications (Sheet 12 of 17)

Temperature Compensation:
The temperature compensation function is used to minimize the tem-
perature induced measurement error portion of the analog measurement
ervor.
QFFSET FUNCTION:
Arithmetic compensation for mieasurement offset errors is performed by
entering the proper compensation vatue.

AVAILABLE FUNCTIONS

COMPARATOR:

10-bin sorting for the primary parameter, and go/no-go testing for the sec-
ondary parameters. Usually the primary parameler is capacitance and the
secondary parameters are D, Q, ESR, or G, but this can be changed.

Sorting Modes:

Sequential sorting into un-nested bands with absolute limits, and teler-
ance sorting inta nested bands with absolute or percentage limits.

Decision Qutput:
Bin number, out of bins, status information are displayed. Also output
via handier interface and HP-IB interface, if these interface Options are
instalied.

Bin Counts:
A maximum of 899,998 for each bin.

Monitor:

Displays all Hmits with bin counts or decision outputs with the measure-
ment values ¢can be displayed.

MEMORY CARD:

External memory for storing and recalling control settings, and comparator
limits data.

KEYBOARD LOCK-QUT:

Disables all front panel operation except for resetting KEYBOARD LOCK-
CuUT.

SELF TEST:

Checks basic instrument operation.
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Table 5-7. Specifications {Sheet 13 of 17}

CPTIONS

COMMON OPTIONS:
Option 001 -- 1kHz Test Frequency Oniy:
All capabilities/functions available except for 1MHz measurements.
Option 002 .. tMHz Test Frequency Oniy:
All capabilities/functions available except tor 1kHz measurements.
Option 003 -- 1% Frequency Shift:
Test frequency is 1% higher than the standard unit to prevent possible fest
signal interference when the component test contacts are located close to
those of other test units.
DATA OUTPUT/REMOTE CONTROL OPTIONS:
Option 101 .- HP-IB interface:

Remote control and data output (ASCII and binary} via the HP-IB. Based on
IEEE-STD488 and ANSI-MC1.1.

Remote Control All the front pane! controls except for the power line switch.

Data Cutput all of the conirol setting status, measurement values, self test
results, comparator's limit values, decision output, and bin count data
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Table 5-7. Specifications {Sheet 14 of 17)

HANDILER INTERFACE OPTIONS:

Option 201 -- Handler Inlerface:

Output signal: Negative true, open coliector, pheto isclated.
Decision output: Bin number, ocut of bins, and rejection status.
index: Analog measurement complete.

Measurement complete:
Fult measurement complete,

Alarm: Notification that a momentary power failure was
detectad, or that an anomaly was detected during
self test or during an A-D conversion within a mea-
surement cycle,

input signat: Photo isolated.
Keylock: Front panel keyboard lockout
Externat trigger: Puise width > 11s

Option 202 -- Handier Interface:

Qutput signals: Opto-isolated and Open coliector with internal pull-
up resistor { to + BV ), or external puil-up resistor and
pull-yp supply veoltage ( + 40V, 80ma maximum ).

Decision output ; Bin number.

EOC: End Of Conversion A/D Qutput.

BUSY: 4278A is busy with conversion and calculation.
tnput signal: Opto-isolated or Open collector TTL.

Opto-isolated input is a current input { SmA - 60mA ),

TTL input is a schmitt-trigger input { hysterisis =
0.8V } with an internal 1KQ pult-up resistor.

START IN: input trigger to start measurement. Minimum re-
quired putse width is > 5is ( 50uUs with W11
installed ).
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Table 5-7. Specifications (Sheet 15 of 17)

SCANNER INTERFACE OPTIONS:
Option 301 -- Scanner interface:
The scanner interface adds the following functions 1o the 4278A.

1. Timing synchronization between an external component scanner and
the 4278A.

2. After staring up to 500 sets of measurement data, block transfers the
stored data to the controller via HP-IB.

3. Independently compensate each channet of the scanner,

Option 301 is instailed only In instruments with ROM-based firmware 3.0 and
above.

interface Connector: Amphenol 14 pin connector

Maximum Nurnber of Channel: 256

input Signal:
JCHO to JCHT: 8-bit paraliel input signals for selecting the channel
number.
fCH_VALID: Signat valid or invalid for /CHO to /CHY.
EXT_TRIG: External trigger signal ( 1 bit)
Cutput Signal:
/INDEX:  Anaiog measurement complete ( 1 bit).
{EON: Full measurement compiste (1 bit ).

Muliti-Channel Compensation:

The mutti channel compensation can store OPEN, SHORT, STANDARD com-
pensation data for each channel independently, and compensate each
channel.

OTHER OPTIONS:
Qption 907 -- Front Handle Kit
Option 208 -. Rack Flange Kit

Option 909 -- Rack Fiange/Handle Kit
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Table 5-7. Specifications (Sheet 16 of 17)

ACCESSORIES
FURNISHED ACCESSORIES:
Memory Card HP PN 04278-89001, 1ea.
Power Cable Depends on what country the 4278A is being used

in. Refer to Tabie 2-2.

AVAILABLE ACCESSORIES:

Test Fixtures, Test Leads:
HP 16334A {1m, Tweezer-type for Chip Components)
HP 16047A (Om, Direct-coupled to UNKNOWN terminals)
HP 16047C {Om, Direct.coupled to UNKNOWN terminals)
HP 18048A {(1m, BNG)
HP 160488 {im, SMC)
HP 16048D (2m, BNC)

Memory Card:
HP PN 04278-86001 Memaory Card, 1ea.
HP 16470A Memory Card Set, 10ea.

HP-IB interconnection Cables for Option 101:

HP 10833A HP-1B Cable, 1m
HP 10833B HP-18 Cable, 2m
HP 10833C HP-IB Cable, 4m
HP 10833D HP-I1B Cabie, 0.5m
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Table 5-7. Specifications (Sheet 17 of 17)

Handler interface Connector for mating with Option 201:

HP PN 1251-0084 Connector 36 pin (AMPHENOL}

Impedance Standards:

HP 16380A Standard Air Capacitor Set

{1,10,100, and 1000pF)
HP 16380C Capacitance Standard Set {0.01,0.1, and 1uF)
HP 16074A Calibration R-L Standard

(0.1, 1, 10, and 1000 and 1, 10, and 100k)

Maintenance Accessories:

HP PN 04278-65001
HP PN 04278-61635
HP PN 04278-85301
HP PN 04278-66596
HP PN 04278-66597
HP PN 04278-66528
HP PN 04278-20100

Handler Simulator {for Option 201, 202)
Cable {for Option 202)

Scanner Simutator (for Option 301)
Extender Board (Half size board)
Extender Board (Digital board)
Extender Board {Analog Board)
Maintenance Manua!
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SUPPLEMENTAL CHARACTERISTICS

Tabie 5-8. Supplemental Performance Characteristics (sheet 1 of 3)

STABILITY:

Applies to measurement time LONG at constant temperature.

C: £0.01%/day
B: <0.0001 fday

TEMPERATURE COEFFICIENTS:
For measurement time LONG and temperature range 23°C25°C.
C: <0.01%/°C
D: <0,00004/°C (@ tMHz High Accuracy Mocde)}
D: <0.0001/°C (@ {kHz and 1MHz Normal Maode}

MEASUREMENT RECOVERY TiME:

Within 1ms after an overioad condition {due to a shorted capacitor connect-
ed to the UNKNOWN is removed. Measurement time under overload is the
same as the specified measurement time.

SETTLING TIMES:

Typical seitling time for test signal or range selection.

Test frequency: 100ms
Signal level:  100ms
Range.  100ms (Manual and Remote)

INPUT PROTECTION:

Internal circuit protection against a capacitor discharging into the UN-
KNOWN terminals. The maximum capacitor voltage is given as:

Vmax=/2/C {Vmax<ikV)
where: C is capacitance in farads.

MEASUREMENT TIME:
MEASUREMENT MEASUREMENT TIME
TIME MODE SETTLING ANALCG DIGITAL TOTAL
SHORT ims i7ms 4ms 8.5+0,5ms
MEDIUM 1ms 5.4ms 4ms 10%1ms
LONG ims 13.6ms ems 2t&tms
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'Tabie 5-8. Suppiemental Performance Characteristics (sheet 2 of 3)

NOTE

{1} SETTLING: Settling time.
ANALOG: Analog measurement time,
DIGITAL: Calculation and comparison.

{2) Individual times for setfling, analog measurement, calculation and comparison
are suppiemental performance characteristics (not specified).

{3) Display time is additional to measurement time and dependent on display page
as given below:

DISPLAY PAGE DISPLAY TIME
MEAS PAGE 5.0ms
LIMIT PAGE 2.0ms
SORT PAGE 2.4ms
STATUS PAGE 0.0ms
{4) For data transfer time, refer to supplemental characteristics of the interface
options.
ACCURACY AT D<0.1:

Multiply the following parameters to obtain the accuracy values shown in
Tables A, B, and C.

AC/C: /44D

AD: 14D

AG: JTHGIWIC)
AR: STHwxCXR) ¢

Where, €, D, G, R is the measurement reading.
{@ 1kHz, 1MHz Normal Mode Measurement)

HP«B (OPTION 101):
Data output: Max. 75 bytes/ms, depending on the controller being used.

Handshake: Typical 2 to 3ms (when used with an HP $826/9836), depend-
ing on the controfler being used.
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Tabie 5-8. Supplemental Performance Characteristics {sheet 3 of 3)

SCANNER INTERFACE (CPTION 301}:
Electrical Characteristics:

(1) input signal characteristics: photo isclate, negative true

Signal Name input Voltage Rate External input Current
High Low Puil-Up Voltage
JCHO to JCHY? Pull-tp L1V 5t015V S to 20 ma
JCH_VALID Voltage
EXT_TRIG Puli-up s Y 5io15V 6.3 to 15 mA
Voltage
(2) Outpul signal characteristics: Oplo-isolated, Open Coliector, Negative True
Signal Name External Pull-Up Voltage Maximum Current
JINDEX max. {8 V 6 MA
JEOM

Measurement time:

When multi channet compensation is performed, the following times are added
to the measurement time.

Test Compen. Data Caleculation Time Measurement Time
Freq. Switching Time and Binning Time

1 kHz +approx. 0.8 ms +approx. 0.6 ms +approx. 1.4 ms

1 MHz +approx. 0.8 ms +approx. 1.5 ms +approx. 2.3 ms

note: 1. Add the compensation data switching time to the measurement time
when delay time = 0 ms.

2. The value monitor function: OFF
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SECTIONG6

PERFORMANCE TESTS

6-1. INTRODUCTION

This section provides the test procedures to verity that the HP 4278A meets the specifica-
tions listed in Table 5.7. All tests can be performed without accessing the interior of the
insttument. Performance tests are used to perform incoming inspection and to verify that
the 4278A is within its performance specifications after troubleshooting or adjustment have
been performed, [f the performance tests indicate that the 4278A is not within specifica.
tions, check your test setup, then proceed to Adjustiments or Troubleshooting as required.

NOTE
Allow the 4278A to warm up for at least 10 minutes before you execute any of the
periormance iests.
NOTE
Performance tests are valid only when performed in an ambient temperature of
23°C 15°C.
6-2. TEST EQUIPMENT
Table 6-1 lists the fest squipment required to perform the tests described in this section.
Use only calibrated test instruments when pertormance testing the 4278A. [t the recormmen-
ded test equipment is not available, equipment with specifications equal to or surpassing
those of the recommended equipment may be used.
NOTE
Components used as standards must be {1} calibrated using an instrument whose
specifications are lraceable to the National Institute of Standards and Technology
{NIST) or an equivaient standards group, or (2} calibrated directly by an authorized

calibration organization, such as NIST. The calibration cycle depends on the
stability specification of each component.
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6-3. PERFORMANCE TEST RECORD

Record the results of each performance test in the Performance Test Record located at the
end of thls section. The perforiance record lists each test, parameters tesled, and accept-
able tolerance limits, Keep a record of past performance test results for comparison pur-
poses to help indicate any possible areas of developing trouble.

NOTE

The test limits indicated in each performance test do not take into account the
measurement errors induced by the test equipment used. Be sure 10 consider this
when determining whether the 4278A meets Its indicated specifications.

6-4. CALIBRATION CYCLE

The 4278A requires periodic performance verification. How oflen you verify performance
depends on the operating and environmental conditions. Check the 4278A using the perfor-
mance tests described in this section at least once a year. To minimize instrument down.
time and to ensure oplimum operation, perform preventive maintenance and calibration at
least twice a year.

Table 6-1. Recommended Test Equipment {1 of 2}

Equipment Requirements Recommended Modet
Electronic Frequency: 1kHz to 1MHz HP 8314A
Counter Accuracy: <<0.02%
RMS Frequency:1kHz to 1MHz HP 3400A
Voitage Accuracy: £1.0%
Meter Voltage range: 0.1Vrms to 1.0Vrms
Standard Capacitance Range: 1pfF to 1UF HP 18380A
Capacitor Frequency : 1kHz, 1MHz HP 16380C
Calibration Accuracy:<0.01%
Resistance OPEN reference HP 160744
Standard SHORT reference Standard
0Q siandard resistor Resistor Set
100 standard resistor
Adaptor BNC(f)-to-BNC{I}, 4ea. HP PN 1250-0080
Cable BNC{m)-to-BNC{m), 30cm HP PN 8120-1838
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Table 8-1. Recommended Test Equipnﬁent (2 of 2)

Equipment Requirements Recommended Model
Test Leads Cable Length, (1m) HP 16048A

Cable Length, (2m) HP 16048D
HP-1B. HP-IB cable, 1m HP 10833A
Cable
Computer HP Technical Computer HP 9826
Memory {furnished accessory} HP PN 04278.89001
Card
Handler HP PN 04278-65001
Simuiator
Cable RP PN 04278-61635
Scanner HP PN 04278-65301
Simulator




6-5. TEST FREQUENCY ACCURACY TEST
This test verifies that the accuracy of the 4278As test signal frequency is within 20.02%.
NOTE

If the 4278A is aguipped with Option 001, pértorm steps 1 through 3. if the 4278A
is equipped with Option 002, perform steps 1, 2, 4, and 5.

HP4278A
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BNC to BNC Cable

Figure 6-1. Test Frequency Accuracy Test Setup

EQUIPMENT:
Electronic Counter HP 5314A
BNC(m)-to-BNC{m) Cable, 30cm HP PN 8120-1838
PROCEDURE:

1. Connect INPUT B of the 5314A to the 4278A's Heur terminal as shown in Figure
6-1.

2. Set the controis of the 4278A as foliows:

Test Frequency TkHz
OSC evel 1.0Vims
Other Controls initial Settings

3. Confirm that the frequency is 1kHz £0.2H2.
4. Set the test frequency to 1MHz.

5. Confirm that the frequency is 1MHz £200Hz,
NOTE

If the 4278A is equipped with Option 003, the test limits are 1.01kHz %£0.202Hz at
1kHz and 1.01MHz £202Mz at 1Mz,
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6-6. TEST SIGNAL. LEVEL ACCURACY TEST
This test verifies that the 4278A's test signal level is within the specified level accuracy of
£10%.

NOTE

If the 4278A is equipped with Option 001, perform steps 1 through 3. If the 42784
is equipped with Option Q02, perform steps 1, 4, and 5.

HP4278A
3400A
R
: |
O
BNC to BNC Cable
Figure 6-2. Test Signhal Level Accuracy Test Setup
EQUIPMENT:
RMS Voltage Meter HP 340CA
BNC(m)-to-BNC{m) Cable, 30cm HP PN 8120.1838
PROCEDURE:

1. GConnect the 3400A to the 4278A as shown in Figure 6-2.

2. Set the 4278A's controls as follows:

Test Frequency 1kHz
Measurement Range 10UF
Other Controis initial Seftings



. Set the 0SC level in accordance with Table 6-2, and confirm that the cutput leve!
of the 4278A is within the test liimits given in Tabie 6-2.

. Change the 4278A’s controls as foliows:

Test Frequengy 1MH2z
Measurement Range 1024pF
Other Controis Initial Settings

. Repeat step 3,

Table 6-2, Test Signal Levs! Test Limils

0SC Level Test Limits
0.1V 0.09V to 0.11V
oc.2v 0.18V to 0.22V
o3v 0.27V to 0.33V
0.4v 0.36V to 0.44V
0.5v 0.45V to 0.55V
0.6v 0.54V to 0.68V
0.7v Q.B3V 1o 0.77V
0.8V 0.72V 10 0.88v
0.9v 0.81V 1o 0.0V
1.0V 0.90V to 1.10V
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6-7. 1kHz CAPACITANCE ACCURACY TEST

This capacitance test verifies the 4278A's measurement accuracy at 1kHz. CapacHance
accuracy checks are made by connecting a standard capacitor to the 4278A and compating
measurement results with the calibrated values of the standard. Accuracies for dissipation

factors near zero are also checked during this test.

NOTE

It the 4278A is equipped with Option 002, proceed to paragraph 6-8.
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Figure §-3. Capacitance Accuracy Test Set Up 1

EQUIPMENT:

100pF Standard Capacitor HP 16383A ™1 HP 16380A
1000pF Standard Capacitor HP 16384A

0.01uF Standard Capacitor HP 16385A

0.1uF Standard Capacitor HP 16386A ] HP 16380C
1uF Standard Capacitor HP 18387A

0% standard resistor

10Q standard resistor HP 16074A

CGPEN reference
SHORT reference
Test Leads

BNC(f)-to-BNC(fy Adapter
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HP 16048A
HP 160480

HP PN 1250-0080 {4ea.)




PROCEDURE:
1. Connect the OPEN reference {o the 4278A's UNKNOWN terminals.

2. Set the 4278A's controls as follows:

Test Frequency ikHz
Measurement Parameter Cp-D
Measwement Range 100pF

OSC Level 1.0Vrms
INTEG TIME LCONG

Trigger Mode MAN TRIG
Cable Length Oom

GCther Controls Initiat Settings

[0m Open Compensation]
3. Press the MENU key.
4. Press the NEXT key.
5. Press the ‘COMPEN’ saftkey.

6. Press the ‘OPEN COMPEN’ solftkey. Wait for the completion of the
measurement.

7. Press the "OPEN ON’ softkey.

[6m Short Compensation]

8. Disconnect the OPEN reference, and connect the SHORT reference to the UN-
KNCWN terminals.

8. Press the NEXT key.

10. Press the ‘SHORT COMPEN' softkey. Wait for the completion of the
measurement.

11. Press the *‘SHORT ON’ softkey.

fTemperature Compensation}

12. Press the NEXT key thrge times, then press the ‘TEMP COMPEN’ softkey.



[Range Changé Accuracy Check]

13. Disconnect the SHORT reference, and connect the 100pF standard capacitor to
the UNKNOWN terminals.

4. Press the TRIGGER key.
15, Confirm that Cp and D are within the test limits in Table 6-3.

16. Set the standard capacitor and the measurement range in accordance with Table
6-3, and repeat steps 14 and 15.

17. Set the OSC level to 0.3V.

18. Repeat steps 14 thyough 16,

Table 8-3. tkHz Capacitance Accuracy Test limits 1

Seiting Test Limits
Standard Measurement Cp D
Capacitor Range
100pF 100pF C.V. £0.100pF 10,000860

(C.V. £0.102pF) (£0.00062)

1000pF 1nF C.V. £0.00100nF | 10.00060
(C.V. £0.00102nF) | (£0.00062)

0.01uF 10nF C.¥. 0.0100nF +0.00070
(C.V. £0.0102nF} | {£0.00072)

0. 14F 100nF C.V. £0,100nF +0.00070
{C.V. £0.102nF) (£0.00072)

TuF 1WF C.V. £0.00100uF £0.00080
{C.V. £0.00102uF} | (x0.00082)

C.Vv. : Calibration vaiue of each standard capacitor.
Cp and B limit values in parenthasis only apply for the 0SC LEVEL 03V
setling.

19. Disconnect the tuF standard capacitor, and connect the 00 standard resistor 10
the UNKNOWN terminals,

20. Change the 4278A’s controls as follows:

Measurement Parameter Cs-Bs
Megasurement Range 100uF
Osc Level 1.0Vrms
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21. Press the TRIGGER key.
22. Note the value of Rs as RO {Q).

23. Disconnect the 00 standard resistor, and conngact the 10Q standard resistor to '
the UNKNOWN terminals.

24, Press the TRIGGER key.
25, Note the value of Rs as R10 (Q).
26. Calculate the following formula:
R =R10 - RO ()
27. Confirm that the calculated value for R is within the range of C.V. *0.01348 ().
{tm Open Compensation]

28. Disconnect the 100 standard resistor, and connect the OPEN reference using the
16048A test leads as shown in Figure 6-4.

OPEN, SHORT reference
or
Standard Capacitor

Figure 6-4. 1kH2 Capacitance Accuracy Test Setup 2

28. Change the 4278A’s controls as follows:

Measurement Parameter Cp-D
Measurement Range 100pF
Cable Length im

30. Press the MENU key, the NEXT key, and the ‘COMPEN’ softkey.

31. Press the ‘OPEN COMPEN’ softkey. Wail for the completion of the measure-
ment. Confirm that “OPEN ON’ is set to ON.
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['tm Short Compensation]

32. Disconnect the DPEN reference, arxd connect the SHORT reference to the test
leads.

33. Press the NEXT key,
34. Press the '‘SHORT COMPEN’ softkey. Wail for completion of the measurement.
Confirm that ‘SHORT ON’ is set to ON.
{Cable Length Compensation Accuracy Check]

35. Disconnect the SHORT reference and connect the 100pF standard capacitor o
the test leads.

36. Press the TRIGGER key.

37, Contirm that Cp and D are within the test limits in Table 6-4.

[2m Open/Short Compensation and Cabie Length Compensation Accuracy Check]
38. Disconnect the 16048A test leads and the 100pF standard capacitor. Connect
the OPEN reference using the 160480 test leads.
NOTE
Make sure there is a good connection hetween the 4278A's front panel ground ter-
minal (next to the UNKNOWN terminals) and the 160480's ground lead. The ground
lead of the 16048D's end of cable should be connected to nothing.

38. Set the cable iength to 2m,

40. Repeat steps 30 through 37.

Table 6-4. 1kHz Capacitance Accuracy Test Limils 2

Setling Test limits
Cable Length Cp D
im C.V, #0.100pF £6.00060
2m C.V. 20.100pF +0.00060

C.V. : Catibration value of the 100pF standard capacitor
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6-8. IMHz CAPACITANCE ACCURACY TEST

This test verifies capacitance measurement accuracy at 1MHz. Capacitance accuracy
checks are made by connecting a standard capacitor to the 4278A and comparing the mea-
surement results with the calibrated values of the standard. Measurement accuracy of dis-
sipation factors near zero are also checked in this test.

NOTE

if the 4278A. is equipped with Option 001, proceed 1o the next test.

HP4278A

|
3
0

OPEN, SHORT reference
or
Standard Capacitor

Figure 6-5. 1MH2 Capacitance Accuracy Test Set up 1

EQUIPMENT:
tp¥F Standard Capacitor HP 16381A
10pF Standard Capacitar HP 16382A
100pF Standard Capacitor HP 16383A | HP 16380A
1000pF Standard Capacitor HP 16384A
OPEN reference HP 16074A
SHORT reference Standard Resistor Set
Test Leads HP 18048A
HP 16048D
BNC{f)-to-BNC() Adapter HP PN 1250-0080 {4ea.)
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PROCEDURE:

1.

2.

Connect the QPEN raference {0 the UNKNOWN terminals.

Set the 4278A's controls as follows:

Test Freguency TMHz

HI ACC Mode ON
Measurement Paramster Cp-D

INTEG TIME LONG
Measurement Range 1pF

OSC Level 1.0vrms
Cabtle Length om

Trigger Mode MAN TRIG
Other Controls Initiat Settings

{0m Open Compensation}

3.

4,

Press the MENL} key.
Press the NEXT key.

Press the ‘COMPEN’ softkey.

. Press the *OPEN COMPEN’ softkey. Wait for the measuremsnt to finish,

Press the '"OPEN ON’ softkey.

{0m Short Compensation}

8.

8.

10.

11.

Disconnect the OPEN reference, and connect the SHORT reference to the UN-
KNOWN terminals.

Press the NEXT key.
Press the ‘SHORT COMPEN’ softkey. Wait for the measurement o finish.

Press the ‘SHORT ON’ softkey.

[Temperature Compensation]

12.

Press the NEXT key three times, then press the ‘TEMP COMPEN’ softkey.
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[Range Change Accuracy Check]

13. Disconnect the OPEN reference, and connect the 1pF standard capacitor fo the
UNKNOWN terminals. '

14. Press the TRIGGER key.
18. Confirm that Cp and D are within the test limits in Tabte 6-5.
16. Set the standard capacitor and the measurement range in accordance with Table

6-5. Repeat steps 14 and 15,

Table 6-5. 1MH2 Capacltance Accuracy Test fimits 1

Setting ' Test Limits
Standard Measurement Cp D
Capacitor Range
ipf 1pF C.V. £0.0017pF 10.0009
10pF tOpF C.V. £0.010pF +0.0005
100pF 100pF C.V. 20.10pF £0.0005
1000pF 1000pF 1.0003°C.V. £1.0pF 0.00004 £{.0006

C.V. : Calibration Value of each standard capacitor at 1kHz

NOTE
The 16380A standard capacitor set is calibrated at 1kHz. Each calibration value at
1MHz of 1pF, 10pF, and 100pF standard capacitor can use the calibration value at
1kHz. Bui the 1000pF standard capacitor's Calibration valuge at 1MHz must use
. the calibration value at 1kHz plus 0.03%. (Refer to the 16380A Data Sheet).
]High Accuracy Mode Accuracy Check]

17. Disconnect the 1000pF standard capaciior, and connect the 10pF standard ca-
pacitor to the UNKNOWN terminals.

18. Set the measurement range to 8.32pF.

19. Press the TRIGGER key.
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20. Confirm that Cp and D are within the test fimits in Table 6-6.

21. Set the measurement range in accordance with Table 6-6. Repeat steps 19 and ~
20, '

Tabie 6-6. 1MHz Standard Capacitance Accuracy Test Limits 2

Setting Test limits
Measurement Cp o
Range
8.32pF C.v. £0.010pF £0.0005
12.16pF C.V. 20.010pF +0.0005
15.04pF C.V. 20.010pF +0.0005

C.V.: Calibration Vatue of the 10pF Standard Capacitor at 1kHz

{integration Time Change Accuracy Check]

22. Setthe 4278A's conlrols as follows:

HI ACC Made OFF
Measurement Rangs 8pF

23. Press the TRIGGER key.
24, Confirm that Cp and D are within the test limits in Table 6.7,

25. Set the INTEG TIME in accordance with Table 6-7. Repeat steps 23 and 24.

Table 6-7. 1MHz Standard Capacitance Accuracy Test Limits 4

Setting Test Limits
INTEG TIME C D
LONG C.V. £0.0116pF +0.0007
MED C.V. £0.0266pF £0,0019
SHORT C.V. 20.067pF £0.0043

C.V. : Calibration value of the 10pF Standard Capacitor at 1kHz
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[tm Open Compensation]

26. Disconnect the 10pF standatd capacitor, and connect the OPEN reference using
the 16048A test leads as shown in Figure 6-6.

HP4278A

OPEN, SHORT reference
or
Standard Capacitor

Figure 6-6. 1MH2 Capacilance Accuracy Test Setup 2

27. Setthe 4278A's controls as Follows:

Hl ACC Mode ON

Measurement Range 100pF
Cable L.ength im
INTEG TIME LONG

28. Press the MENU and NEXT keys, then the ‘COMPEN’ softkey,

29, Press "OPEN COMPEN’ softkey. Wait for the complelson of the measurement.
Confirm that *OPEN ON’ is sef to ON.

[1m Short Compensation}

20. Disconnect the OPEN reference. Connect the SHORT reference to the test
leads.

31. Press the NEXT key.

32. Press the ‘SHORT COMPEN’ softkey. Wait for completion of the measurement.
Confirm that ‘SHORT ON’ is set o ON.

6-16



[Cable Length Compensation Accuracy Check]

- 33. Disconnsect the SHORT reference. Connect the 100pF standard capagitor to the -

test leads.
34. Press the TRIGGER key.

35. Confirm that Cp and D are within the test limits in Tabie 6-8.

Tabls 6-8. 1MHz Standard Capacitance Accuracy Test Limits 8§

Setting Test Limits
Cabie Length C D
m C.V.20.10pF +0.0005
2m C.V.20.10pF +0.0005

C.V. : Calibration value of the 100pF Standard Capacilor at 1kHz

[2m Open/Shont Compensation and Cable Length Compensation Accuracy Check}

36. Disconnect the 160484 fest leads and the 100pF standard capacitor. Connect
the 16048D test leads to the UNKNOWN terminals. Connect the OPEN reference
to the test leads,

NOTE
Make sure there is a good connection between the 4278A’s front panel ground
terminal {next to the UNKNOWN ierminals) and the 18048’s ground lead. The
ground lead of the 16048D's end of cableshould be connected o nothing.

37. Set the cable length to 2m.

38. Repeat steps 28 through 35.
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6-9. STORE AND LOAD FUNCTION TEST

This test verifies the 4278A's ability to store information to, and load information from a
memory card.

EQUIPMENT:

Memory Card HP PN 04278-89001

PROCEDURE:

-

. Insert the memory card into the MEMORY card siot.

2. Set the 4278A's controls as follows:

Display Page Format STATUS PAGE
Measurement Parameler Cp-G
Integration Time MED
Averaging Time 4

QOther Settings initial Settings

3. Execute the following Key sequence:
{ MENU { key
[ PREV ] key
{ ‘MEMORY CARL’ ] softkey
{ ‘STORE’ ] softkey
[ ENTER | key
4. Remaove the memory card.
5. Turn the 4278A off.
6. Turn the 4278A on,
7. Reinsert the memory card,

8. Press the LOAD key.

9. Confirm that the 4278A’s Display Page Format, Measurement Parameter, Integra-

tion Time, and Averaging Rate are the same as the conirol settings established in
step 2.
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6-10, HP-1IB INTERFACE TEST (OPTION 101 ONLY)

This test verifies the 4278A’S HP.B function.

HP-IB

HP4278A

Figure 6-8. HP-1B Interface Test Selup

EQUIPMENT:
Personal Technical Computer _ HP 9826
HP-B Cable HP 10833A
PROCEDURE;

1. Set the 4278A’s HP-iB address to 17,

2. Set up the equipment as shown in Figure 6-8. Use the HP 9828's interface Se-
lect Code {7).

3. Load BASIC and input the foliowing program (do not RUN the program yet,
however).

10 DIM A$[38)

20 OUTPUT 717;"“IDN?"
30 ENTER 71T;A$

40 PRINT A$

50 OUTPUT 717;"*SRE32"
60 OUTPUT 717;°ABC"

70 PRINT SPOLL(717}

80 END

4. Press the HP 9826A’s STEP key three times to single step to line number 20.

6. Confirm that the LTN and RMT iamps are )it and that the softkey label page
cannot be changed by pressing the NEXT key.
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10.

11.

. Press the LCL key on the 4278A.

Confirm that the LTN lamp stays fit, the RMT lamp goss oul, and the softkey
label page can be changed by pressing the NEXT key.

Press the STEP key on the HP 9826 to execute line 30 and confirm that the TLK
famp is lit.

Step to line 40 and confirm that the following message is displaysd on the
HP 9826.

"HEWLETTPACKARD,4278A,0000A00000,REVN.Nn"
n.nn ;. ROM-based firmware version
Step to iine 60, and confirm that the SRQ, LTN, and RMT lamps are lit.

Step to line B0 and confirm that the status byte value displayed on the HP 8826
is greater than 96.
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6-11. HANDLER INTERFACE FUNCTION TEST (OPTION 201 ONLY)

This test verifies option 201 handier interface functions.

EGUIPMENT:

Handler Simulator HP PN 04278-65001

PROCEDURE:

1. Disconnect the power cable from the 4278A and allow enough time (a few
minutes ), for the internal capacitors to discharge.

DANGEROUS ENERGY/VOLTAGE EXISTS WHEN THE 427BA 15 IN OPERATION
AND FOR A TIME AFTER IT 5 POWERED DOWN, ALLOW A FEW MINUTES FOR
THE INTERNAL CAPACITORS TO DISCHARGE.

2. Disconnect the two rear feet which lock the top cover and rear pane! together.

3. Fully loogen the top cover retaining screws located on the rear of the top cover.

4. Slide the top cover towards the rear and lift it off. The top shield plate will be
visible.

5. Remove the top shield plate to expose the PC boards.
6. Disconnect the flat cable connected to the handler interface board. The handler

interface board is the one with the BLACK and ORANGE extractors ( Ses Figure
6-9).

Rear

F"@ C_J_ T
Front )

zg_._.w...........-._i

Scanner I/F Board Heandler {/F Board

Figure 6-9, Inlerface Board Location
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7. Remove the handier interface board.

NOTE

Before performing step 8, note the jumper settings in order to return them to the
same setting at the end of this function test.

8. Set the jumpers on the handier interface board the same settings as when the
board is shipped from the factory referring to Figure 6-10.

QPEN T W, W2, W8, W5, W6, W8, W9, W10
SHORT T W4, W7, wii
OPEN (remove) : R101 thru R121

Figure 6-10. Jumper Settings

9. Replace the interface board, top shield plate and top cover.

10. Turn the 4278A on.
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11. Connect the handier interface connector on the 4278A's rear panet to the handler

simulator as shown in Figure 6-11,

HP4278A

HANDLER SIMULATOR

12
13
14
15

16

17

Figure 6-11. Handler Interface Test Setup {Option 201)

. Press thse MENU key,
. Press the PREV key.
. Press the ‘SYC FNCTN’ softkey.

. Press the ‘SELF TEST softkey.

. Press the ‘TEST NO.=* softiey, the 1 and 4 numeric ENTRY keys, and the EN-
TER key to establish the "TEST No.14 HANDLER {/F TEST".

. Press the ‘TEST START’ soflkey.

§-23




18. Confirm that the LEDs on the handler simulator board light in the sequence
shown in Figure 6-12.
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Figure 6-12. Handler Interface Function Check {Option 201)

19. Press the ‘exit TEST softkey.

| CAUTION l

DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE HANDLER I/F TEST OR

THE 4278A WILL BECOME INOPERATIVE. THE REMAINING SELF TESTS ARE
FOR SERVICE USE ONLY.

20. Repiace the jumpers and resisters to previous setting.

21. Repiace the top shield plate, rear feet, and top cover,
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6-12. HANDLER INTERFACE FUNCTION TEST (OPTEON 202 ONLY)

This test verifies option 202 handler interface funcltions. When this test is performed the
following LEDs WILL NOT turn ON bacause the signais they represent are not ussd by the
Option 202 handier interface board.

PHi-, PLO-, SREJ-, UNBAL- and ALARM-

EQUIPMENT:

Handier Simuiator HP PN 04278-65001
Cabie HP PN 04278-61635
PROCEDURE:

1, Perform steps 1 through & described on page 6- .

2. Disconnect the fiat cable connected io the handler interface board. The handier
interface board is the one with the BROWN and ORANGE extractors { See Figure
6-2 ).

3. Remove the handler interface board.
NCTE
Before performing step 4, note the jumper settings in order to return them to the

same setting at the end of this function test,

4, Set the jumpers on the handier interface board the same settings as when the
board is shipped from the factory referring to Figure 6-13.
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OPEN W1, wa, W5, W7, W8, W11, W12
SHORT W2, W3, WE, W8, W10, W13
OPEN (remove) : R101 thru R113

Figure 6.13. Jumper Settings

5. Replace the handler interface board, top shield piate and the top cover.
8. Turn the 4278A on.

7. Connect the handler interface connector on the 4278A’s rear panel to the
handler simulator as shown in Figure 6.14,

HP4278A

HANDLER SIMULATOR

Figure 8-14. Handler Interface Test Setup (Option 202)
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8. Press the MENU key.

9. Press the PREY key.
10. Press the ‘SVC FNCTN' softkey.
11. Press the *‘SELF TEST softkey.

12. Press the ‘TEST NO.=* soflkey, the 1 and 4 numeric ENTRY keys, and the EN-
TER key to establish the “TEST No.14 HANDLER IjF TEST".

13. Press the ‘TEST START softkey.

14. Confirm that the LEDs on the handier simulator board fight in the sequence
shown in Figure 8-15.
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Figure 6-15. Handler Interface Function Check {Option 202)
15. Press the ‘exit TEST' sofikey.
CAUTION
DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE HANDLER i/F TEST OR

THE 4278A WILL BECOME INOPERATIVE. THE REMAINING SELF TESTS ARE
FOR SERVICE USE ONLY.

16. Replace the jumnpers and resisters to previous setting.

17. Replace the top shield p!’ate. rear feet, and top cover.
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6-13. SCANNER INTERFACE FUNCTION TEST (OPTION 301 ONLY)

This test verifies option 301 scanner interface functions.

EQUIPMENT;

Scanner Simulator HP PN Q4278-65301

PROCEDURE:

1. Perform steps 1 through 5 described on page 6- .

2. Disconnect the flat cable connected to the scanner interface board. The scanner

interface board is the one with the BLACK and YELLOW extractors { See Figure
6-9 ).

3. Remove the scanner interface board.
4. Bet SW1 and SW2 on the scanner interface board to the same settings as
when the board is shipped from the faclory referring to Figurs 6-16.
NOTE

Before performing step 4, note the switch settings in order to return to
the same setlings at the end of this function tesl,

= Egg
=¥ =
L I )
= v &
“ _EE';L_f =
> H 00000 %
é:] O ol 1T ji
<' :
S B — lil |
SCANNER (NTCRFACE BOARD

Figure 6-16. SW1 and SW2 setlings
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Replace the scanner interface board and reconnect the fiat cable.

NOTE

Step 6 supplies +5 V {0 the scanner simutator.

Use the appropriate power {gads and clips to apply +5 ¥ 1o the scanner simuia-
tor, by making connections between TP2{ GND ) on the scanner simulator and
TP5{ GND } on the scanner interface board. Connect between TP1{ 5§ V) on the
scanner simulator, and TP4{ VCC ) on the scanner interface board, Figure 6-16
shows the location of TP4 and TP5 on the scanner interface board.

Turn the 4278A on.

. Connect the cable furnished with the scanner simulator to the scanner I/O con-

neclor on the rear panel of the 4278A. Refer to Figure 6-17.

Scanner
Simulator

10,

11

12,

13.

14.

Figure 6.17. Scanner Simutator Connections

Press the MENU key.
Press the PREV key.
Press the ‘SVC FNCTN’ softkey.
Press the ‘SELF TEST’ softkey.

Press the *TEST NO=’ softkey, the 1, 7 numeric ENTRY keys, and the ENTER key
to establish the "TEST NO.17 SCANNER I/F 1/O test”,

Press the ‘TEST START’ softkey.
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15. Watch the scanner simulator to confirm that the 42784’s ssttings displayed in the
message area are the same as the signat output.

16. Press the ‘exit TEST softkey.

DO NOT EXECUTE ANY SELF TEST EXCEPT FOR THE ABOVE SELF TESTS OR
THE 4278A WILL. BECOME INCPERATIVE. THE REMAINING SELF TESTS ARE
FOR SERVICE USE ONLYI

17. Set SW1 and SW2 on the scanner interface board to their setlings before this
test.

18. Replace the top shigld piate, rear teet, and top cover.

6-3C



PERFORMANCE TEST RECORD

Hewlett.Packard 4278A Tosted by
1kHz/1MHz Capacitance Meter Dats
Sarial No.
Test Resulls
Minimausrt Actual Maximum
6-5. TEST FREQUENCY ACCURACY TEST

Test Freguency: tkMz 998.8Hz 1000.2Hz
1MHz 999.8kHz o 1000.2kHz

Option 003

Test Frequency: tkHz 1009.788Hz 1010.202Hz
iMHz 1008.798kHz 1010.202kHz

66, TEST SIGNAL LEVEL ACCURACY TEST

Freq.: tkHz

OSC level: 0.1v 0.09v 0.1V
0.2v g.18v 0.22v
0.3V 027V 0.33V
0.4v 0.36V 0.44v
0.5V .45V 0.55v
0.6V 0.54V 0.66V
0.7v 0.63Vv o 0.77v
0.8V 0.72v 0.88v
0.9v 0.81V o 0.99v
1.0V .80V 1.0V

Freq.: tMHz

OSC tevek 0.1V 0.08v 011V
o.2v 0.18v —— Q.22v
0.3V 027V L 0.33v
0.4y 0.36v 0.44V
0.5V 0.45¥ o 0.55V
0.6V 0.54V .66V
0.7v 0.63V 0.77Vv
G.8V 0.72v 0.88v
0.9V 0.81v . . 0.99V
1.0V 0.90V 110V

5-31



Test

Resuits

Minimum

Actual

Maximum

6-7. 1kHz CAPACITANCE MEASUREMENT ACCURACY TEST

[Range Change Accuracy Check]

OSC tevel=1V
Meas. Range:100pF C
D
1nF C
D
10nF C
D
100nF C
D
1MF C
D
08C level=0.3V
Meas. Range: 100pF C
D
inF C
D
10nF c
D
10onF ¢
B
TRF C
D

R =R10- RO

C.V.-
0.100pF
-0.00060

C.V.-
0.00100nF
-0.000860

CV.
0.0100nF
-0.00070

C.V.-
0.100nF
0.00070

C.V.
0.60100UF
-0.60080

C.V.-
0.102pF
-0.00062

C.V.-
0.00102nF
-0.00082

C.V.-
0.0102nF
-0.00072

C.V.-
0.102nF
-0.00072

C.V.-
0.00102uF
-0.00082

CV.-
0.01348%

)

§

CVa+
0.100pF
0.000860

CV.+
0.00100nF
0.00060

CV.+
0.0100nF
0.00070

C.V.+
0.100n¥F
0.00070

CV+
0.00100uF
0.00080

CV.+
0.102pF
0.00062

CV.+
0.00102nF
0.00062

CV.+
0.0102nF
0.00072

CV.+
0.102nF
0.00072

CV.+
0.0010214F
0.00082

CVv.a+
0.01348Q
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Test Results
Minimum Actual Maximum
[Cabie Lenglh Compensation Accuracy Check]

Cable Length: 1m C C.V.- CV+
0.100pF 0.100pF
D -0.00060 0.00060

Cable Length: 2m C CV.- CV.+
0.100pF 0.100pF
D -0.00060 0.00080

6-8. 1IMHz CAPACITANCE MEASUREMENT ACCURACY TEST

[Range Change Accuracy Check]

Meas. Range: 1pF Cp CV.- CV.4+
0.0017pF o 0.0017pF
D -0.0009 0.0009
Meas. Range: 10pF Cp CY.- CV.+
0.010pF 0.010pF
D -0.0005 0.0005
Meas. Range: 100pF Cp CV.- C.V.+
0.10pF 0.10pF
> -0.0005 o 0.0005
Meas. Range: 1000pF Cp 1.0003xC.V. 1.0003xC.V.
-1.0pF +1.0pF
D -0.0006 0.0006
[High Accuracy Mode Accuracy Check]
Meas. Range: 8.32pF Cp CV.- C.V.-
0.010pF C.010pF
D -0.0005 o -0.0008
Meas. Range: 12.18pF Cp CV.- CV.-
0.010pF 0.010pF
D -0.0005 -0.0008
Meas. Range: 15,04pF Cp CV.- CV..
0.010pF . 0.010pF
D -0.0005 -0.0005
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Test Results
Minimum Actual Maximum
[integ Time Change Accuracy Check]
Integ.Time: LONG C CV.- CV.+
0.0116pF 0.0116pF
D -0.0007 0.0007
integ.Time: MED C CV.- CV.+
0.0286pF 0.0268pF
D -0.0018 e 0.0019
integ.Time: SHORT C CV.- CV.+
. 0.067pF 0.067pF
D 0.0043 e 0.0043
[Cable Length Compensation Accuracy Check]
Cable Length: 1m C CV.- C.V.+
Q.10pF o 0.10pF
2 -0.0005 0.0005
Cable Length: 2m < CV.- C.V.+
0.10pF 0.10pF
D -0.0005 0.0005
6-9. STORE AND LLOAD FUNCTION TEST
PASS FAIL
5-10. HP-IB INTERFACE TEST (OPTION 101 ONLY)
PASS FAIL

6-11. HANDLER INTERFACE FUNCTION TEST (OPTION 201 ONLY)

PASS

FALL

6-12. HANDLER INTERFACE FUNCTION TEST (OPTION 202 ONLY)

PASS

FAIL

6-13. SCANNER INTERFACE FUNCTION TEST (OPTION 301 ONLY)

PASS

FAIL
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APPENDIX A
MANUAL CHANGES |

This appendix contains information for adapting this manual to HP 4278A's to which the
content ot this manual does not directly apply.

To adapt this manual to your 4278A, refer to Table A and make all of the manual changes
listed oppuosite your 4278A’s serial number,

1§ your 4278A's serial number is not listed on the litie page of this manual or in Table A, it
may ke documented in a yellow MANUAL CHANGES supplement. For additional informa.
tion on serial number coverage, refer to INSTRUMENTS COVERED BY THIS MANUAL in
Section 5.

Table A. Manual Changes by Serial Number

Serial Prefix Make Manual Changes
or Number
2725400473 and below 1,2,3.4
2725400564 and below 1,23
2830401114 and below 1,2
2830J0115¢ and bslow 1

At



CHANGE 1
The followings are changes to adapt this manual 1o instruments with
firmware version 2.0 and below.
Page 4-1, paragraph 4-2. OPTION 101 HP-1B INTERFACE
The following HP-IB device dependent commands cannot be used.

OPM? command OPEN Compensation Measured Value Query
SHM? command: SHORT Compensation Measured Value Query
STM? command: STANDARD Compensation Measured Value Query

STR?.command : STANDARD Compensation Reference Value Query

Thus delete the description for these commands on the following pages.

Page 4-37, 4-55 OPM? command
Page 4-41, 4-55 SHM? command
Page 4-44, 4-55 $TM? command
Page 4-45, 4-55 STR? command
CHANGE 2

The fellowings are changes to adapt this manual to instruments with
firmware version 2.1 and bslow.
Page 4-1, paragraph 4-2. OPTION 101 HP-IB INTERFACE
The following HP-1B davice dependent commands cannot be used.
CCOU? command: BiIN Count Quesry of the selected channel
CNO= command : Channel number selection

MCOM command: MULTI-COMPEN mode OFF/ON

Thus delete the description for these commands on the following pages.

Page 4-18, 4-56 CCOU? command
Page 4-19, 4-55 CNO= command
Page 4-34, 4-55 MCOM command

Page 4-83, paragraph 4-2-8. STATUS BYTE
Lhange the description of the bit 1 of the status byte, as follows.

BIT 1 (always 0) : This bit is always set to O (zero).



Page B-2, APPENDIX B. SOFTKEY TREE

I

Change the figures of 'Softkey Page 2 of 4’ and ‘Softkey Page 4 6! 4’ as follows.
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CHANGE 3

The foliowings are changes to adapt this manual t¢ instruments with
firmware version 3.0 and below.

Page 4-48, *IDN? command

Change the description of *IDN? command as follows.

The *"IPN? command returns both the instrument's model name and the ROM

version number as follows:
HEWLETTPACKARD,4278A,0000A00000,REVNn.n

Where: REVn.n is ROM version number.

CHANGE 4

The following changes adapt this manual to instruments with firmware
version 3.01 and below,

Page 4-62, Table 4-2. Data Transter Rate
Change the table as follows.

1. Typical data transfer rate using the ENTER command with an HP 9000 Series
200 {9818} computer.

Format Data Type Transfer Rate

ASCH Data without BIN NO. approx. 8.78ms
Data with BiN NO. approx. 9.82ms

BINARY Data without BIN NO. approx. 5.23ms
Data with BIN NO. approx. 6.02ms

2. Typical data transier rate using the TRANSFER command with an HP 9000
Series 200 {9816 computer.

Format Data Type Transfer Rate

ASCH Data without BIN NO, approx. 5.23ms
Data with BIN NO. approx. 5.24ms

BINARY Data without BIN NO. approx. 5.18ms
Data with BIN NO. approx. 5.1¢ms

Page 5-25, Table 5-8. Supplemental Perlormance Characteristics,
HP-IB (OPTION 101):

Change the data as toliows,
Data outpul: Max. 100 bytes/ms, depending on the coniroller being used.
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APPENDIXB

SOFTKEY TREE

This appendix shows the HP 4278A's softkey iree. Bolded softkey labels indicate default
settings.



prev

[ HIACS MODE

MEAS RANGE
{1kHz}

prev

E

~  MEAS AANGE
{IMHz Normal)

prev

prav

{

i~ MEAS PANGE
(IMHZ H-Acs)

L MEAS,TIME —‘

( 2]
next E Ce

10anF
naxtt SuF

10UF

10044F

[ o
nmE 16pF

128pF
noxtf— 2S8pF
S12pF

Seftkey Page 10t 4

- MEAS PARMYA—T- Cp

CorQ
oG

relui

Cs-As

rahn

OSC ¥)=

~  SIGNAt. SOURCE FREQ TkHz
111
caturn

talurn

ON go1:an2
OFF @thauz

wtusn

AUTO
100pF
1nF
A0nF
retucn

etn

AUTO
10F
2pF
apF
ratura

32pf
84pf
refurn

1024pF
retyrn
RANGE {pFi=
cefutn
~ INTEQ YIME ~p~ SHORY
- MEDIIM
~ LONG
— telun
I~ A¥Q AATE —— T UP
— DOWN
- ratuen

[~ DELAY {imsjn

= Jetun

r TRIG MOOE
- CABLE ‘.ENGTHT
v ML TI COMPEN

b COMPEN -

prev

noxl

prav

agut

pfev

(,

Rext ;

3

T

prev

Y

nexl

ST

“ OFFSEY

pray =

C r
adxl i~

Roftkey Page 208 4
1T TRIG
EXT TRIG
HAN TRIQ
ewirit

om
bl

- o

(LI

1241
OFF

i

OPER ON
OPEN OFF
OFEHN COMPEN
ralaen

SHORT ON
$HORT OFF

- SMORT COMPEN

r2lumn

STOON
$TO OFF
STD COMPEN
ralurn
STD PARMTR i G0
- C-0
STD ENTRY
1£-0)
.
= wtun
$TO ENTRY G r~ LF
c-0} AF
[
melyn
r~ Ge s
ms
us
tura
t rgtatn
relsrn
TEMP COMPEN
relrn
OFFSET A ON
DFFSET A OFF
OFS An ~—n— uF
ol 1
oF
retarn
el
OF¥8ET B 0N
DFFSET 8 QFF
OFS B - s
@ ms
ng
seturn
OFS B ~—reem -
(Rer 2
LY
Toher
raiurn



N ¥

Sotkey Page of 4 Boftey Page A o1 4

~ COMPARATOR=~y-~ COMPTH ON ¢ MEMORY CARD —— STORE .
— COMPTR OFF ~ ;
— LIMIT TABLE — GLEAR LIMIT r

- CHANGE PARMTRY— Co-0 X (.
- o2 S uf
— CpG ADROABLE
prev— TALK OnlLY
— return
{ HR.IB ADASe
- Cs.0 exit DEFINE
aext & Cs.0
L O3-Qs - 8YC FNCIN — -1~ SELF TEST=——"7" other meny
N ~ Test o~ TEST STARY
~ retusrs
— REVERS PAMMIR TEST ABOAT
— LIMIT MOQE—F~ % ¥OL : ~ TEST MENU
- aBstor ! L oxg TRST
i~ SEC MODE IL-
N - il TEST
prev - roturn
— exitLIMIT - CAL. ~ 1kMz DATA —-~=1« MEMORY STORE
( AUX BN ON -
naxti~ aUX BN QFF E
pravi- MEMORY STORE BKil TABLE
E exA LINGT - thHz DATA-———~ MEMGRY STORE
back 5P L
nextf- RINJAAX E
uF 1 ]
n¥ [im}ﬂ{?:{{%(( }; exit TABLE
PE (RS} Q) ) L 1Mz GAL —mer
— COUNT RESET COUNT -
COUNT ON
COUNT OFF cetum
relurn = Mz CAL,
e relurn E
retlurn

— DISPLY PAGE "~ MEAS RAGE " ant AL
[— UMIT PAGE L
[~ SORT PAGE C woum
I~ STATUS PAGE
e relum — KEY LOCK UNLOCK

LOLK
~  DISPLY CONFRLY~ No. of tAGH" 4 DIBITS
5 DIGITS
€ BIGIYS L
relum
— DISELAY YALUE WEAS VALUE
TOL VALUE
retum
b= retuta

= YALLIE MONITTR
p’VE

gk"_“a

MONITR OFF

ST REF
QOFFSET
18T NOM

¥sin

B-3




NOTES



APPENDIX C

DISPLAY MESSAGES

This appendix explains the HP 4278A's disgplay messages.

The condition of the 4278A is displayed on the LCD Message Line. Display messages con-
sist of Comments, Error Messages, and Error Messages of Power.on Self Test. Comments
instruct the gperator what to do, and informs the operator when the 4278A has compiated a
special operation (compensation, efc)). Error Messages indicates an operator error or a
memory card read/write error. Errer Messages of Power-on Self Test indicates an hardware
failure.

Comments and error messages of power-on self test are listed in alphabetical order. Error
messages are listed in the numerica! order of the error numbers.

COMMENTS

Comment Meaning

auto ioad complete This message wili be displayed
when the 4278A is turned on with a
memory card inserted. Aulo load-
ing from the memory card was
successfully completed.

Loading completed This message will be displayed
after the message "Now loading ..."
is displayed. Loading from the
memory card was suctessfully
completed.

Now loading... This message will be displayed
when the LOAD key is pressed to
load the control settings from the
memory card.

Now storing... This message will be displayed
when the ‘STORE' softkey is
pressed to store the control set-
tings to the memory card.

Open offsel compen, completed This message will be displayed
after the compietion of a success-
ful open compensation data ac-
quisition measurement.

C1



Comment

Meaning

Press ENTER key to clear limits

This message will be displayed
when the ‘CLEAR LIMIT® softkey is
pressed. This is a confirmation
inguiry to determine if the operalor
really wants to clear the limits.

Press ENTER to store

This message whHl be displayed
when the *STORE’ softkey is
pressed. This Is a confirmation
inquiry to determine if tha operator
really wants to update the contents
of the memory card.

Short olfset compen. compieted

This message will be displayed
after the successful complelion of
& short compensation data acquisi-
tion measurement.

Std. compensation completed

This message will be displayed
afier the successful completion of
a standard compensation data
acquisition measurement.

Storing compieted

This message will be digplayed
after the "Niow storing ..." message
is displayed. Storing o the memo-
1y card was successtuily
completed.

Temp compensation completed

This message will be displayed
after the ‘TEMP COMPEN’ softkey
is pressed. Temperature compen-
sation data acquisition measure-
ment was successfully completed.




Comment

Meaning

verA.AA BBCC opPT-DDD, EEE

This message is displayed when
the 4278A is turned on. "4.44"
indicates the firmwars version.
"BAR" indicates the last two digits of
the firmware release year. "CC*
ingicates the week that the firm-
ware was released. :

When "BDD" is "s«” the 4278A is
not supplied with Options 001 or
002. When "DDD" is "001" or
"002", the 4278A is supplied with
Options 001 or 002, respectively.

when "EEE" i5 "«as" the 4278A 18
not supplied with Option 003.
When "EEE" is "003", the 4278A is
supplied with Option 003,

Warning, Compen data out of range

The compensation data measure-
ment result is excessive, but wili
stili be effective.

Warning, Limit Table is empty

The comparator function was
turned on when the limit table was
not set,




ERROR MESSAGES

NOTE

Use the ERR? command to read error numbers via the HP-IB bus. The operation
that caused the error message will be ignored and the 4278A will not be affected
by the operation,

No.

Error Message

Meaning

1

Command ermror

This message will be displayad
when an unspecitied remote control
command is sent. The command is
ignored.

Syntax error

This message wil be displayed
when a syntax error exisls in the
entered value or the remote control
command. The command is
ignored.

Auto load failed

This message will be displayed
when the 4278A is {urned on with a
memory card inserted and auto
loading failed. The 4278A is set to
the default settings.

Out ef parametler range

This message will be displayed
when the entered value is out of the
settable range. The command is
ignored.

Hi-Acc not allowed at 1kHz

This message will be displayed
when the ‘ON @1IMHZ’ softkey is
pressed while the lest frequency is
set to 1kHz.

Incorrect toterance setting

This message will be displayed
when the ‘TOL VALUE’ softkey is
pressed and the limit mode is 'SEQ
MODE”,

Store failed

This message will be displayed
when the storing control setting to
the memory card failed.
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No.

Error Message

Meaning

llegal device

This message will be displayed
when the LOAD Kkey was pressed
without a memory card being insert-
ed or when a non-HP specified
memory card is inserted. This will
ba displayed alsc when un-initialized
memaory cards are used.,

Load failed

This message will be displayed
when the loading of control settings
from a memoary card failed.

10

Limit data already set

This message will be displayed
when the operator tried to change
the limit table without first clearing it.

11

You must enter the units

This message will be displayed
when {imit daia is entered into the
imit table without the units being
specified.

12

Improper highflow fimits

This message will be displayed
when the low #imit is greater than
the high limit, or vice versa,

18

A2 B'd is hiot installed

This message will be displayed
when you execute the A2 board self
test without the A2 Dboard being
instaited,

14

A3 B’d is niot installed

This message will be displayed
when you execute the A3 board self
test without the A3 board being
installed,

15

A4 B’d is not installed

This message will be displayed
when you execute the A4 board self
test without the A4 board being
installed.

19

A5 B’d is not installed

This message will be displayed
when you execute the AS board self

- test without the AS board being
" instalied.

17

A6 B’d Is not installed

This message will be displayed
when you execute the AS board self
test without the A6 board bteing
installed!,




No.

Error Message

Meaning

18

Numeric overfiow

This message will be displayed
when you try to send numeric data
that is not of the IEEE-32 bit format
via HP-1B.

19

Compensation data Is
unieasurable

The measurement cirguit
was ungble to measure the OPEN,
SHORT, or STANDARD data.

20

A6 P’d is not working

This message will bhe displayed
when the A-D converter on the A§
board is not working properly.
Hardware problem.

21

Out of range

The vatue entered into the limit table
is out of range.

22

MIN/MAX not allowed for Nominal

The ‘MIN/MAX’ softkey is not usabie
for the nominal value when using
the tolerance sorting mode.

23

MENU not allowed in Limit Table

The MENU key is inhibited when
editing the limit table data. Press
the *exit LIMIT softkey first,

24

MENU not allowed in Self Test

The MENU key is inhibited during
the self test operation. Press the
‘exit TEST’ softkey first.

25

MENU not allowed in Calibration

The MENU key is inhibited during
the calibration operation.

28

Dperation not aliowed

This message wili be displayed
when you try to perform an opera-
tion that is inhibited in the instru-
ment's current state.

27

MEMORY CARD is write pretected

The ‘STORE’ softkey was pressed
when the write protect switch, inside
the 4278A, was sel to the write
protect position,

28

Different parameters of OFS B

The ‘OFFSET B ON’' softkey was
pressed when the B parameter was
not the same as the entered offset B
value.




No.

Error Message

Meaning

29

Check the connection & standard

This message will be displayed
when the raw measursment data for
calculating the analog calibration
data cannot be measured.

30

Standard data table is
incomplete

The calibration cannot be performed
if all of the standard’s calibration
vaiues aren't entered into the stan-
dard data table.

a1

EEPROM write failed

This message will be displayed
when the 427BA fails to wrile the
analog calibration data to fthe
EEPAOM.

32

Givery Error

This message is displayed when the
MULTI COMPEN mode is set to ON
and the BATA? command is sent
when the data buffer empty.




ERBOR MESSAGES OF POWER-ON SELF TEST

When a hardware failure is detected on the power-on self test, the following error messages
will be displayed. Refer to the HP 4278A Maintenance Manual (HP PN 04278-50100) for

detalls.

Ervor Messages

Meaning

A5 B'dis not working

This message is displayed when the A-D con-
verler's End Gf Conversion signal from the A6
board is not output.

A4Q B'd EEPROM CSUM ERROR

This message is displayed when the EEPROM for
the scanner interface is incorrect. The back-up
data { compensatlion data ste. ) in this EEPROM
is lost,

ANALOG TEST {1kHz) FAILED

This message is displayed when the boards used
for the 1kHz measurement have tailed.

ANALOCG TEST {1MHz) FAILED

This message is displayed when the boards used
for the 1MHz measurement have failed.

EEPROM CSUM ERROR NO=0

This message is displayed when the check sum
of EEPROM { 0 )} is incorrect. The calibration
data in the EEPROM is lost.

EEPROM CSUM ERROR NO=1

This message is displayed when the EEPROM
#1 check sum is incorrect, The back-up data (
compensation data etc. ) in the EEPROM is lost.

RAM TEST ERROR

This message is displayed when the RAM read/
write test fails.

ROM CHECK SUM ERROR NO=xx

This message is displayed when the check sum
of any of the programmed ROMs is incorrect.

C-8



APPENDIXD

POSSIBLE PROBLEMS AND THEIR SOLUTIONS

The default control setlings were not achieved when the 427BA was turned on.

Make sure that a memory card is not installed, because the 4278A will load the
stored settings from the memory card if it is inserted when the 4278A is turned on. -
No characters appear on the LCD.

Check that the CONTRAST control knob is not turned fully COW or CW.

“illegal device" message appears when the LOAD key is pressed,

Remove and reinsert the memory card, and press the LOAD key. If this message
reappears, press the ‘STORE’ softkey. Then fry to LOAD again. 1f LOAD still falls,
the memory card is defective.

Front panel keys are inactive.

Check for the following:

The KEY LOCK function is off.

The KEY LOCK handler interface line is not active,

The HP-IB RMT status indicators are not it.

MEAS PARMTR cannot be changed.

Check that the comparator function is not on. While the built-in comparator function
is on, the maasurement parameter is determined by the comparator's limit tabie, and
not by the ‘MEAS PARMTR’ softkey,

Measurement speed is slower than the Specilication data.

Change the display format to the status or limit format (COUNT is off). The measure.
ment page and the sorting format take time to change the displayed values.



"UNBAL" is dispiayed on the LCD.

Set the measurement range for the capacitor under test. If you don’t know what
capacitance range to use, change the test frequency to 1kHz and set the Ranging
Mode to AUTO.

"-wewne' j5 clisplayed on the LCD.

Turn off the correction and offset functions. Change the MEAS PARMTR to Cp-G.

*Memory card write protected” is displayed.

The 4278A's memory protect function is implemented with a switch in the 4278A
rather than on the memory card. Refer {0 the Maintsnance Manual for more
information. :
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